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Xilinx Virtex-ll Platform FPGAs: 


The Fusion of Silicon, Software, and Support 


isthe ie Special Edition ofthe Xeell Jounal entry devoted to one produc line: the 
state-of the-art VirexII Platform FPGAS. This VrterI uly isthe result of the ages 
slicon and soiwate R&D effort inthe history of programmable logic. Walden C. Rhine, CEO 
of Mentor Graphics, note in his Cover Story dhe VirzItPaform FPGA gives a whole new level 
of meaning to the concept of syten-on-a-chip: “The Xilinx paform-based FPGA technology 
beings prograrsaily to che aste-onchip methodology.” 
[Not only do the Vit! Phform FPGAs offer on-chip programmability ao ofr on-<hip 
proceiors in both ard and sft cones. In hia View from the Top cluma, Xilinx CEO Win 
‘Relat explains haw you cn soon get an IBM PowerPC™ procesr embedded within the po 
gramme lpi abvic ot you can choos the Xiins MiroBlize™ sat cove procenar—or you can 
fave both on the sume Platform FPGA. 


Read Peggy Abus aride “Vinex-ll Phaform FPGA Solution Launches New Era of High 
Parformance System Desa’ for an overview of the beskthrough technologies ~ induding 
System™, XCITE, IP-Ammersion™, Digi Clock Managers, XtemeDSP™, and new design 
sofware. There ae numerous other ails inthis Vrtexll Special Edition tha deeibe these 
technologies in deh, a well examples of practical applications Fr those who ae looking for 
“jus he fc,” check out the Vinx Il Advance Brief Data Sheet and Vintec I Product Guide, 


[Not only i this the ist ion of Kel Jounal dedicated to ane produc ine iti so the fis 
‘sue in which I (Tom Dusk) have published as Managing Ear. join Cats Collins, Eitri 
(Chieti cosining to bring you she best and most useful information inthe peogrammabl loge 
Industy. We ae dedicated to keping you informed of not only what Feld programmable loge 
devices can do, but abo wha people ae doing with our products, In coming ies, we wil port 
fon the hune fr the last subatams parle, the Higgs boson at the Fermi National Aecleator 
Laboratory. and we wll invesigat “volsonar algorithms” that make Xling FPGA capable of 
redesigning three, 








yen in these times of economic uncertain, Wim Rodan says bet “inj hep ging 
bets and the faut look very bright” 


‘We hope you enjoy this Vine Special Edin ofthe Xel Jounal ~ and we invite your consent 
aed suggestions 


For Lerben— 
Tim Durkin 
Managing Edie 
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XtremeDSP Meets Demand 
for Performance and Flexibility 
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SGM Plato FPGA 


Virtex-II Platform FPG alution 
Launches New Era of High 
Performance System Design 


The result of the largest siicon and software R&D effort in the history of programmable logic, 
the Virtex:I Platform FPGA solution ha produced major improvements in engineering productivity, 
silicon effiency, and system flexibility 
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1108 user UO term design pltform —%ling isthe Best in the semiconductor 
pine (554 ilferen- ie 1 Vir I Pla for today’s cuting- industry wo provide on-chip digitally con- 
tial IO pai). pc aie eee applications, —wolled impedance (DCD). At showa. in 


: a gure 3, the DCI capably ofthe inex I 
Sateotthean SptemIO™ cpabicy — W-lmmerson Ardietre PICA cola delgee ogee aig 


suppor inet for RpidlO™, PCT i atm re 
fice sion™ architecture is inti, while deamacaly reducing the 
X% OIF SPI-4 (POS-PHY 13/14, soecially designed to sid the seamles umber of external resimoes needed for 


Fleas 4), and HyperTiansport (ot~ iepraton of wide variety of new hard- impedance matching components on peint- 
smely known as LDT— Lightning Data "™** a aA eee 


‘Transport standards, 

‘Propriety IP designs are protected 
hou pieacy and reverie enginering by 
fonchip Teple DES (Dats Enerypeed 
Seandaed) bivteam encryption. 

“High logic capaciy VinewIt devices 
provide up to 10 rllon aytes gates 

+ Platform FPGAs support up ta 45 Mb 
of memeey. 

SQDRIDDR (Quad Data Rate! 
Double Data Rate) restr deliver 
‘more than 400 Mls pefrmance. 


“Active Imerconneet™ rout. 


















ing techoology optimizes 
throughpue over fst, wide 
utes 

A single Viste device 
provides at many as 
192 mules: capa 
ble of up to 250 
MHe of pipelined 
pesfrmance 





+ VinecttPlform FPGAs cry out mote 
tha 60 billion kil snd accumulate 
‘petatons per second fr XtemeDSP™ 
efor 





2A pica Vee I in hk dg 


Sone 901 tant 5 








cl iru boards, Thus, Vines-ll FPGAs 
‘wth DCL technology reduce overall sys 
tem cows and boanl layout compleairy. 
Furthermore, XCITE inctetes evel aye 
term reliably and. anes dexgners tn 
tectng thei en-t-matt goals 


‘Acie lntercnaut Technolgy 


‘Wah up to 10 milion sytem gates, che 
highesc capacity in the indutery the 
Vintellachieceure with 

‘Active Interconnect. the 

tology esablesdesiguer to 

achieve optimized, pre- 

“irae routing delays in 

their designs, thus maxi 

‘nizing froncend design 

performance. On-chip 

‘ippor for high-speed UO 

standard with up 601108 

ter UO pine i incuded, 

Advanced DSP_applicx- 

tions, such as ecko cancel 

Iason, forward erorcor- 

teatoa, and image com 

presion/decompresion, 

Al benefit fron the abun 

dance of embedded high 

speed I8-biex 18-bie mul 

tipiets within the Virex: 
FPGAs, The Virectl solution enables 
‘api development of the two mot ech- 
tally challenging este applicaions 
dia communications and digi gual 
procening. These synem applications are 
curacterized by the need foe high logic 
Integration, fat and complex routing of 
wide buses, extensive pipeline, and 
requtements for FIEO memory 


Sotware Design Tole 


“The Viet slution is empowered by 2 
site of sphitcsted deg tod chat sp 
port the industry fst rum times and 
moat advanced design methodologies Thit 
‘omabination delivers unequalled produc- 
‘ivy and the ites posible ime tomar 
et of any loge solution available cody. 
“The iin innovative incremental design 
ow Facitatseflcien “what analyses, 
secelertes timing clowure, and inereses 
‘em pefoemanc, Higreve Boorpla 
‘ing and modular design make i easy 10 











tnd 





relate pms of tue team design. 


‘The Xiline System Generator, tagither 
with The MathWorks’ MATLAB and 
Stmulink™ reodeing pogean, provides 
1 powefal’ design picoge using tole 
ley fait co sytem and DSP deign- 
Thee sofware tok and the library of 
Xin Smare4P™ cores, which ate pre- 
‘opeimized for Xilinx devices enable 





Figo 3 Vio NCTE capably 


designees to increste oyerll design pro- 
ductivicy and. reduce dime 10 mathe, 
Engineering producivir is alan enhanced 
bby the Xilinx IP delivery proces, 
Byerything from IP building blocks to 
sophlsicated IP cone for design reuse is at 
the designers command with Xilinx 
CORE Generator" softwar: Upothe- 
minute new IP cores and IP updates are 
salable from the Xiline IP Center at 
‘wot conipeente 


Verfaton Slaton 


One of todays biggee challenges is the 
verification botdeneck, Phform FPGA 
progeammabilcy makes many time-con- 
fuming veriGcation esky, ach a2 chip- 
level signal integtyy ants and scan 
insertion, unnecessay. Xin: design rool 
allow efficient ute of desktop and irl 
‘verification times. With complete upport 
feral verification checkpoine — including 
[RTL (Register Transfer Level) simulation, 


accelerated timing simulation, and even 
Proweful atic ding analy ~ Xing 
esgn took enmuse that designers and 
‘engines make che mom oftheir ie. 





Boandleve verification it suppored 
shaough STAMP (Sac Thing Avlie 
Modding Pocelure) and LMG (Lape 
Modeling Group) smart models. The 
Din ChipScope ILA (tegrated Lope 
‘Analyt is evolutionary 

tool for rine, chip 

Aebuggng, Logic ana 

Jy cot ean be ined ire 

fe he acral asia, andthe 
seabine bebo of any 

ign can be displayed, 


for board evel analysis, 
tig industry lending logic 


Ee 
w 


, Revs ae 
mT Ad ‘exteemely accurate, 
UN) cipscope 1A eat han- 


les wide buses, comples 


‘Woh ce wigering, and multiple 


clocks, which cuss debug- 
ing time fom weeks 
just few hours. ChipScope 
THA is incepeated with 
indwry leader’ tools, 
Including. Agilent Technologies 16700 
Serie logic atalyaets and Syplicieys 
Cerfy wok. 
‘rom Platform to Lneakpad 
A new erin aytem pladorm design hat 
‘bg, The Vitter Platform FPGA fly 
interaes soft and har cots by past 
neg withthe word eadingvechnology 
companies, By introducing the power 
house Vinee solution, Xin asset the 
industry highe poutle benchmark in 
performance and sibility. Together, the 
Unique feature of the revolutionary 
‘ViesexHt Platform FPGA solution provide 
the ultimate unchpad fr system connes- 
Sivity, DSR, and processing applications 
‘With the rch system faut se, designers 
can develop new achitectser with Vix 
1 Platform FPGA: atthe heat of their 
designs for tanorows optical necworking, 
SANs (Storage Ares Networks), VoIP 
(Woie-ver- Internet Proton), vdeo, and 
wren pplication. 


‘so 
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ViPswitch Partners with 
Xilinx to Move Beyond ASICs 


Remotely programmable chips are a perfect fit 
for new line of Optical Terabit Routers. 





ty Beery Wilks : 
a, Hatin Comms, WPS feed he Bes pice ei, nd thematically simplifies board design and 
poplars smallest footprint. Te relly povided just maximizes system performance 


what we needed.” ia 
‘Vibevitch experienced he many benefit of 
ing Vint devices. Viel FPGAS 
ate the first offering in the new Xilinx 
Platform FPGA fil and sepreient 
Alexie solution chat inegrater a wide 
vatiry of hard and soft P coves ona sin- 
de device whose hardware and femate 
‘an be upgraded at any ete. The peo- 
‘rammabily of the architecture reduces 
sywem developoent time yet enabler a 
tlogle Paform FPGA to be targeted at 
rlkiple applications 


‘When engineer at ViPowitch set out w2 
design thee newest product. the Open 
‘Mesto Neoworks VEMAN 160 optical 
“Terai switeh/outr, they were locking for 
a flexible and con-ffective solution that 
‘would enable chet to bring thei inner 
tive technology to dhe mask, ea ofthe 
competion, The VIPawitch design tem 
slbo aceded the ability to eepogeam the 
system in che Bl, eo provide thee cus 
tomes: with upgrades even ae ins 
tion at the eistomer fly. VIPwitch 
ound the reprograramable Xin: Viral 
FPGAs met each of thee requirement 


ViPeviteh so based thei seletion on 
the Xilinx Controlled Impedance 
‘Technology (XCITE™) feature, which i 
unique vo Vitel FPGAs. This epabili- 
ty wet ewe external refeence reine to 
hold inpue and output impedance for 
hundeeds of UO pins. Benefits incude a 
‘eduction in or oatd vee that sigh. 
icanly seduce eye coms and board re 
‘pins, Eliinating hundseds of reno 
using the XCITE technology, VIPwiech 
designees reduced board seal ext and 
compleny and increased reli 


“The XCITE capably enabled our 
baoeteg SCAG SELSSORE duiga ates aan nce oe About VIPswitch 
saison ASO a ie Seats ciently, resulting in fewer board re-spins 

Sines and one ome pc Se engin Fe bowed sea Vitis is piney 
Ip Fate parades dco the ever change Oe le Thad osipay hs liver 
ing teuiement in his spac” samo ser me of olen in Monon end Monel, 





Bian Bowyer, seior vice present of For mor information, 
fod dlpmon nd pgm moe TCM pve th hel pa pia aievinene 
fqenent at Vioitch, “With Xilinx fr our dvgn on the webs 

FPGAs, our ovitevroute willbe the ist “ViPrwitch's aplication of Xilinx seve VBBewitch com, 
that on be Gilly inplemented and repro- FPGAs further demonstate out pene tend an ema v 

igomnmed without relying on an ASIC, eatin into the ASIC sare” id Clay InfoeVIPewtch.com, 
‘The technologially advanced Vinewll_Johmon, vie president of the Advanced el 900-638-267 


product family enabled us wo overcome Product Group for Xiline “With ever 
‘cow, dissipation, performance, and fot- increasing bandwideh requzement, sie 
prin ues chat ae usualy found iner- tem enginers face extreme signal integi- vu 

dional FPGAs, It was hard to july the ty ies, Our XCITE signal integrity switch 
‘owt of an ASIC when Vine FPGA technology in the Vintec It FPGA dae 
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Mentor Graphics CEO 


Discontinuity at 
the Gate—A New _ ie 
Era in FPGA Design. =~ 


Fai Rappers when you give the design 


















ix vision in programm will ionge how you =e See 
Ft i plfoem that conti 10 sion penn 
ized this and ‘tes, 300 ME internal lock spend 

© igi serat V0 performance, and IP 
Wp immersion sechoolgy? You erste an 


‘pporunty for an ently new complex 
deg rctadaogy. By providing sich 
robust capabilities in programmable for 
rat, you teste discontinuity the indus 
try ha noes previo cow and etiolo- 
4 baie Fon the price development 
proces, The Xiline Vir Platform 
FPGA family embod this emenging ech- 
ology, and han provided the exalt to 
change our eure ign mechdaloges 
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FPGAs Coming of Age 
The path to harmony 
berween design tools and 
setal slicon is extremely 
challenging, For example 





shown in Figure 2, in the 
ASIC word ecole 15 years 
to merge the alicon process 
with 2 solid design method. 
logy based on eliale and 
functional EDA. sofiwate 
ASIC tecinlogy became the 
‘svn force in che induuy 





“The proces that began sur 
rounding this technology 
cceated an effective solution 
for che electonics industry, 
which led to. growh and 
innovation. But the ASIC 
process hat matured to the 
pone where ic is applicable 
‘nore foe exteely high-end 
design, and ic is dy mov 
ing out ofeach for the mass 
marke. 


In contrast, FPGA technolo- 
ty hat taken only five years 
{2 get tthe same level of 
functionality as ASICs 
FPGA technology hat 
uniquely solved the same 
problems the ASIC method- 
logy adresed, but along 
the way i also minimised 
the NRE, ik, and manue- 
tuting ives invelved at 
illustrated in Figure 3. 
“Today, the Xie Vitex 
technology is a leptimate 
ASIC eplacement. When 
combined with leading-edge 
EDA software, Viel 
FPGAs provide the eletron- 
ies industry with a new 
cating path foe growth and 
innovation. FPGAs ae now 
the key vehicle diving the 
state-of the-art fr new dec 


‘The Xilinx platfore-based 
FPGA technology brings pro- 
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ge I~ Gated natin 





igre 2 Elation of ASIC and FPGA dein mend 





Fig 3. FPGA te ASIC cman impr wih prose 


‘Mentor Graphics CEO. 


sgrammailcy 0 the Synere 
‘n-Chip (SoC) methodology 
Using 2 0.15, ayer metal 
proces with 012 highspeed 
transitory, Virtell FPGAS 
provide designers with the 
performance and deny they 
teed to create an SOC design, 
‘With features lke digital 
clack management, select UO 
ler technology, and. active 
interconnect, designers can 
spend mae ime on finetion 
al verifeation, knowing that 
the main ali tenes and 
problems have already been 
solved. In addition, with IP 
innmenon technology, FPGA 
designers can now work at a 
such higher level of abstrac 
tion and move the “gates 
per day" metic 10 2 level 
whete silicon utilization is 
asinind, 


Platform Bead FPGA: ~ 
The Valo of History 


resting stndards and. put 
ting boundary condiviont on 
a design proce can seeleate 
circuit development and 
shorten time oo market, The 
ASIC SOC development 
process in place today isan 
open-ended approach to 
design with alot an infite 
‘degre of feedorn. This re 
does peovides esibilny and 
hat enabled the creation of 
exuemely complicated ie 
‘ci, but i ae se eeated 2 
high isk methodology with a 
step leaning cute. 


1 contrast, pltform-based 
FPGAt provide  stuctured 
approach to design. From the 
designers point of view, the 
beauty f cresting an FPGA is 
thatthe FPGA vendors worry 
about all the iaues of the 
design process (icon 
methodology, and softwar) 


Pre) ’ 








igre 4 Pla bed FDGA ig IP wer dfn oie 


From the FPGA vendor's point of view, 
they need vo provide dei customer with 
1 solution that enables high-quality, 





repeatable eu, 
Platform-based FPGAs have taken the 
prablems found by previous ASIC SoC 
designers and minimized them by pe 


1 immersion 


Designing an ASIC SoC sequites highly 
experienced teat of engineers fom el 
tiple dieplines, Thi tearm enue Hearn 
how to we 2 proceso, develop sfewate 
fn it, and connect IP into the apne. 
“These earning curves ate lng ad dled 


TOOAY, THE XILINX VIRTEK-I TECHNOLOGY 1S A LEGITIMATE ASIC REPLACEMENT, 
WHEN COMBINED WITH LEADING-EDGE EDA SOFTWARE, VIRTEX-I FPGAS PROVIDE THE 
ELECTRONICS INDUSTRY WITH A MEW, EXCITING PATH FOR GROWTH AND INNOVATION. 


— atm ua ee 


ding 4 proven, recommended path for 
success, In the history of electronic 
design, innovation and productiviey ate 
at their peak when proven methodologies 
permeate the industry 


tata 


wih maittker. And, because all desig 
locks come from different places, inte 
tin rarely works oa the fst ey. 

Platotm-baed FPGAs slve some of the 
big istues that limit the development of 


ASIC SoCs by aesing IP 
Inversion iste, a8 shown 
in Figure 4, The Xing 1 
immersion technology nat 
insites peformance and 
density by providing a Bxed 
and. proven, eeuerure to 
inuegate had and soft IP 
ino the scan atin. 


Plaform-based FPGAS 
ting embedded procesors 
wil be the next key tech 
ology that will push 
FPGA design forward, By 
limiting. support to only 
certain CPU architectutes, 
al integration information 
is predefined for functions 
such at contol signals, 
docks, and data buses. Soft 
TP is pre-engineered to 
work with these pee 
defined buses, 10 the 
designer jut need to cot 
fect these fted IP objects 
to the buses, For the ser 
defined section of the chip, the design 
hat been made easier beeause ie bound 
27 conditions ae known. 


“To take advantage of thee fiaed-CPU 
plavform-based FPGAs, designers will 
look for new applications and we, Since 
the com of implementation will be in 
‘everyones reach, we should see 2 ees 
gence of the gangeshop menay and 
ew out-of-he-bor thinking 


Enabling Innovation Teter 


\ Mentor Graphics, we enjoy callaborat 
ing with a partner that locks atthe big 
peru and ahs, “How do I change the 
Finure?” The Xiline vision i progr 
be logic will change how we do dig 
desig. Mencr has recognined this and is 
‘omitted tothe FPGA mathe, We com 
tinue to develop pint race and solutions 
to solve the tough design problems 
Mentor sealites that dedicated. FPGA 
flows, ested and integrated tightly with, 
the vendor sofware wil provide the eh 








nology that will “Enable Innovation” for 


the ute of the electronic industry. 
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Complete solutions 
Supporting aur powerhouse programmable oxic producs lite Vitex’ and SPARE 
Spartan’ FPGA, iin PCa 
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XCITE 


e Yilinx Virtexell Platform 
E T A] if now feature the we st 
X | ¢ e on-chip digitally controle 
* S| . d impedance-matching 
Dinosaurs, Slide Rules, 


8-Track Tapes, 
and now... External mow ah ge 


rly of FPGA ~ b 
1s, making PCBs 


SOOM SOME ss 


High peformance systems requite signal 


necenitating, impedance — enatching 
between device UO and PCB trace, In 
the pst, clock speds intense and 
standards changed, system enginers and 
CB designers eared sgl termination 
vechniques, using external tesistors 
innpedances. Overtime, more and 
tore rstors were tequited eo account 
the increasing widiha of ange da. 
buses. With the advent of 1,500-pia 
packages, discrete restr placement 
became a majo challenge 


making the layout proces: more 
wing. These fctors lead to 
rmanucrusing cout and longer 


edgnes ta have 4 worry 
terminating highspeed signals, 10 


YXCITE, making imped- 
ance matching a preengineed scion. 


tate sea) 





XCITE can be use to terminate a vatiny 
of UO standards. All vain of HSTL 
(High-Speed Teansitor Logie), STL 
(Sold Sie Teak Link), GTL (Gunning 
“Tamesver Logic), and LVCMOS (Low 
Voltage Complementary Metal Oxide 
Semiconductor) ate supported. Designers 


Not only des XCITE make PCB kes comn- 
pla, cacy improves signal quai 
‘Wich termination residing inside the device 
insted of ow centneetay elec 
tions lined a deign Bree 

XCITE i 2 bee soliton than dirte 
resinors because it coatinually adjuns 


the termination imped- 
ance to match the 





CB trace impedance In 
conventional ayes, 
tempera and alge 











vations can ply avo: 
with the carly engi- 
ected inpedances of 








signal path Wich 


























SXCITE, the eminaion 
To inpatance ofthe diver 
1 | oe texsiver continually 
1 | cena gain fe 
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nce tito Over the 





fall range of temperate, 





gn che nm xc 


Figure 1 - Teint eter: om ip 


ned only specify their signal VO stand 
in the saftae ln the ext of the biditec- 
tional standard HSTL Clas I the exter 
tal resistors usually required for he 
source and detnation are implerentad 
‘vchip (ce Figure 1). The PCB designer 
only bas to route 2 500 trace from the 
foumpur of one Vineet device 1o che 
inp af another (ie Figure 2), 


lage and proce aie 
tions, XCITE mainaine 
a tight npedance mate, 
WO counes wil continue to incre, and 
sc il dock speeds, The Vines ll atchitec- 
te rakes histo vale by oflrig 
the atest high-speed /O standard without 
the difficulties of extemal termination 
resistors (or punchcan) 
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How XCITE Works 


a sso rl maton sana on 
Sela th XE Wh pall wn 
tin end oi wh pala nd po 
oa ess, ss miata edad wh 
‘ontelngdoa dv The np 
‘eal dt ped imped 
‘lib PG wc. OTE ants an opr 
hp inne ingen 
‘tain of th ts, YE 
‘ein ah re wh poll tn 
Beco vey 1 non, pl 
XE weno ey aie ha 
SACD YC (so ST. 
‘Gs sod, 

ETE mates snp epee 
taller i. The lo ts 
‘ee conde fo defn iso th 
oe devi Ed tg 0 bens as 
‘ev han cp, VM ad 
XTi at wad in bank, spl a oak 
shel ox 0. 


Faeroe eis dm oe the ane 
‘ogee al th POS os. TE ath 
ny inpdrea fs252 100. ThXOTEVO 
ts vb sy beg 
1s diblog pl vos. Acar imped 
itn i mde ig deer rtp 
‘xq, oeing fe pcs inn. Dug 
es pn ne ain nly 
‘td rsh VO imped 
‘wempeoreand who if 

TEs ined i bar yd 
OL ett ee Hregh fe RSHVOARD 
‘ru i he estan iT Fling om 
seagofad: 

‘vot 


HTL Dot uf OBUF HST DC! 
erm» das cut 0» es out DC 





NET cnet pame> IOSTANDARD = 
(BUF LvDC1 2 

(Wiha tans nae tte 
the PAD al OBE Fr ss, 
‘tama eta) 
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Systeml0 Technology Promises 
High-Speed Connectivity Across 


Multiple 1/0 Standards 


As implemented via Virtexdl Platform FPGAs, SystemlO technology addresses both 





the physical interfaces and networking protocols for high bandwidth connectivity and throughput. 


ty Rin aman 
6 eof pens ni, ex 
‘unmn@dacn 


Moors Lam, which pati compser 
pesconer qed il dni spray 
‘uy 18 month, ht poe be ema 
{By acute fo more than 35 yeas The 
tcpoeerl income in pose spn 
ive enabled ver higher nid ne 
sraking The pale ae Lowey 
{har baeshae only doled ie 
(pencn ey Se us Than ello 
fetomanc faye othe bd ei 
fe dual et ys ped ora 
ter by the lini f the WO ba, Whe 
tblveng, peat undid, mame 
meting VO sana ~ Rapidlo™ 
POSH Lov 4. 10 Gb Eee, 
XAUL Hypetanps™, le Chane, 
ang ee ~ porch nn csi 
Scheu opdons Xing Vieer 
Flam FPGAS ales th plieaon 
ef ean wih the pen ein, 
fc pnt esteem 
tech he yal VO iver and the 
orig pra les 

170 Sag Sondre 

Vines deve we daa w nper 
saying ment, achaig ea 
Col ect high irae gene 
Fae lama, merely dots open 
above 180 Me can en we SSTL Gab 
Sees Trina Log) oe HTL (High 
Spel Tamecver Loge) VO sana 


Wo totie 


‘Many 1/0 standards — including dhe tradi 
tional switching standards of LVCMOS 
(Low Voltage CMOS), memory iesices 
(of HSTL and SSTL, and even LVDS (Low 
Volkage Difeenial Signaling) ~ ae not 
eeping pace with the inereaed demand 
{foc mote bandwidth. Designers hae red 
to overcome these bandwidth limits by 
ting mote ps andlor Ler bus wide, 
“This har made the wadional UO san 
dards rose “pin-intensive” Siguifiant 
probleme ies pin counts gow ino the 
hundreds and thousands eating routing 
congestion on printed circuit boat, 
‘Although VirteIl Phform FPGA can 
ceil tute inde the device, ri ener 
yal wo inerace with all he pins on 
2 PCR, More lyers of interconnect rout- 
ing inthe PCB cate druate increases in 
‘veal hoard cots. The number of pit 
running these standarls also produces 
problematic electromagnetic intetfrence 


Additionally the most popular bus achi- 
tecrue i a shared medium where enul= 
tiple ens use the sme bus, each wait- 
ing in cur foe is opportunity to cor 
plete is ransction. As the sizeof audio 
and video data streams increase, the wait- 
ing period get lange. Ulsimately, overall 
peslrmance decrees slog with per 
formance predictability. Therlore, the 
indwry tend i to move ftom 4 shated 
bus to a poinetorpine link, spically 
confused sta evitched fbi 





Beyond the Shard PC Bos 


“The most popular shared bus isthe PCT 
(Peripheral Component Interconnect) bus 
Ie hat Becton general-purpose bus for 
pesonal compurrs and embedded sye- 
tema aupporing many difleese applica 
ions A 33 MHs,32-bie PCH bus en sup- 
port one source and five destinations with, 
an overall bandwidth of 1 Ghia. At 66 
MH and Gf bit, the bandwidh rie 04 
Ghis, bu then the bus only support one 
source and two dexinations. The PCI 
shared bas race has diminishing per 
formance returns i les predicabl than 2 
poineto-point solution, and is ited 0 
interna yer, 


dealy, we would like to establish slink 
and then “burst” the data over a eally 
‘wide data bus. This would ening bus 
ficiency. Bus effcene is highest with 
long burst 


Decreased bas fficeney ha many cases, 
‘Although we may hae ecnories of wale 
far nom applications, the shared PCI bus 
compromises gaphice performance, For 
‘example, when using PCI graphics cad, 
the gaphies card need to refs every Fer 
nillecond. In ode todo this ic ees 
eave innedite and Feqene acces wo the 
PCT bus. Ava rel, other PCT cade canoe 
seed Inge data burt. This x because the 
CT anit designed to eau that noone 
onaponent can sed large bur of date 
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In papi intensive applications an AGP 
(Advanced Graphics Por) is much beter 
choice than a PCI bus, Although AGP ie 
thse on PCI technology, it is desigaed 
ceapecially for the high throughput require 
‘ments of 3D graph 

fig. Rather than 


tung the shared 
CI but for gape 
da ansmision, 


the AGP introduces 


je ay 

2 dedicated. point row 

terpoinechannal 50 RS 

that the graphics 

contsller can 

‘ely acces main 

memory. Vie 

Platform EPGAt ~ 

support both PCI ou 

and AGP VO stan om 

ddrds, as well as rte 

any ehen. hrm 
Fits 

Another drawback ‘Fatt 

fof the PCI bus is au 

that iat no teri 


tation — or tthe, it is series terminated. 
“This reane that sels on eeflective wave 
switching. Although reflective wave svt 
ing inexpensive and has eave low 
power consumption, series termination 
{equiv the eytem to wat for che reflec 
tion 0 we lone valuable ie, 


Sith Fab Advantages 

A switched fbi i moses or high 
petfoemance and ukioately, oles a kame 
‘rt sution Fr high bandwidch applic 
tions. in che pt, das eas wees high 
enough to wares using a switched ibe 
‘within aster, bec his would seqite 
many point-to-point connections and 
would increase sytem compen. With 
the dramatic increies in performance 
enabled by the new iver standards, 
hhoweves, switched fabric solutions ate 
tbcomingcoateffcive, 

“With he huge exiing PCI infastructue, 
tiger are nended to interconnect the vr 
iow high-performance UO standard, 
Virtext Pfr FPGAS ate key building 
lacks inthe tansion fom shared buses 
tw etched fibres. The VrtxI archites- 
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ture appara univer switching cpabil- 
tie to these new sendatds, etking thers 
the logic choice for sytem devgnes 

‘As we mentioned eae, she hey advan- 
tage of SystemlO technology is that ie 


4) — This standard is defined for 10 
Gbis Echernet applications and optical 
networking. applications demanding 
(0C-192 performance. 


+10 Gls Eshernet — Using an XGMIL 


Interface, this TEEE 
staad i ponioned 


to dive the conver: 
sence of LAN and 
WAN technologie, 















































J tr stdin teene 
‘eorssmit emerging sel chan- 
a sa ends wel 


‘Two of the mow pop- 


= arsenate in hi 


eaepices | * Fhe Channel — A 


ad voi forthe t= 

eit age aes naworking 

Wiest (SAN) rahe, Five 

ee (Channel wes opie 

‘ber cowl cable, 

ae pe andloe evisted pit 
teephone wi. 


provide both physical interfaces ax well 

‘Se vatios cores chat support che neewotk 

protocols. With the trantition from 

thared busses to switched fabrics comer 4 

ater of different source-aynchronous 

(parallel) protocols. The following ate 

some of the lading source-aynchronous 

standards that ate emerging: 

+ RepidlO — Originally organi vo sup- 
pat he precesir and local bus mater, 
the RepidlO inverconnect architecture 
tae been embraced by the nerworking 
ad wocage mater. 


+ IndiniBand™ — Founded by an industry 
consortium, InfiniBand gets remote 
storage sere, and neworking devs 

= HypetTanapont ~ Formerly known, at 
LOT (Lighting Data Transport), 
Hyper Teanapore wa joinly developed by 
AMD ad APL to space PCI in high 
speed computing applications Te hat 
tied some sceepeance in the necwor 
ing space 

+ OIF - SPIE (Optical Imernerworking 
Forum - Sytem Packet Imerface Level 





*XAUT (pronounced ZOW-ee) — This 
new standaid targets 10 Gh tral 
canals by bonding four 3.125 Ghis 
vances, XAUL targets the OC-192 
and 10 Gb/s Eaherne markets for WAN, 
And LAN route. 


Condon 


Having solution that support all hee vate 
ious ste interes isi wo moze in 
the matkplace The Vinecll Platform 
FPGAY Sytemf© solution fete exctly 
this suppor foe piel iene a well 
scone tha suppor the necworproocle 
forall the common and emerging stem 
UO intefces, Viste I FPGA enable igh 
performance imetfice to meri fem 
Cypres, IDT, Micon, SiberCore, GSI 
“Technology and thes, a well inerices 
to networking ASSP. (Application Specie 
Standard Parts) from vendors such 8 
AMC, PMC Sie, and Vitesse. Now 
‘with Vie SytemIO solution, you can 
lek ny standard and any vendor fring 
that standard in their ASSPu and tat 
sured chat Xilioe VirexIT Platform 
FPGA wil uppor tht wanda. 
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Pinouts 


Footprints 
in Silicon: 


Compatible Pinouts in 
Virtex-lI Devices Enhance 
Design Flexibility 


‘Advanced Virtexcll architecture allows you to change 
FPGA densities without changing PCB designs. 





by leant Bet 


Pr phar Manos, ea 
ors lan 

Mid-prduction design changes ae common in 
today's faepaced production environment. 
“These changes of force yout cate new PC 
boards, and incur long dal, bece you 
ite alge (or amalle) FPGA to mee our 
ew design rqutemene, Design changes ae 
ineveable bu now chete 2 way rake them 
such ea, ster, an fr es expensive 

“The Vine™ FPGA family ofr unique 
pinoulpctage migation pak that main 
PCB footprint compatibility across diferent 
device denies and pukage. You ei nee 
or decrease density fons 40K w 10M spe 
pc on the sme PCB foie. Whats ere, 
You can change some chip packages without 
lesing fogpeine compu Wich a line 
panning you woot have to eeplice your PC. 
hoard when you upgrade oa new FPGA 
‘The VinexIl family consists of 12 devices 
cffeed in 10 dillerent packages. While, of 
course they ate not completely iverchange- 
ale, suatgie Xiine engincering bas deiv- 
cred unparalled design migration Neil. 
“This article explains the rule and advantages 
of compatible deicelptcloge pinours and 
Footprints ~ and fatter a special anapeen 
cy overay that graphically luseates compa 
ible pinout migration 


Peckaig 
AIL 10 Vineet package al gid 
asa (BGA) 


+ CS denotes wiehnd chipscile BGA 
(0.80 nm pick) 


S144 in 08 sam pitch 


1 FG denotes wirebond fine pitch BGA 
(2.00 um pitch) 


1 FF denotes lip hip ine pitch BGA 
(2.00 nm pick) 
FIG 
Fru 
FFISI7 








1 denotes sandand BGA 
(1.27 mm pitch) 
36575 
-ncra8 
+ BE denotes pcp BGA 
(1.27 mm pity 
14957 
Foc are dei sete Vines Daa Sheet 
(worl comparnfol31 on), ot 
(Gages 4 ofthe Vict! Pam FPA 
ter Gale (wns comipodienhis 
techandboad) 
Fate 
Vine devs have he lloig pit 
+ Progamiable sr Os (om 8 nthe 
(S144 and F256 package 1108 in 
the FFISI7pacags) 
+ Fowe and ground pas 





+ Contd pins, including configuration, 


JIAG, and special purpose pins such as 
BATT. 





Al the pin pes ate sna repaesof 

the devicelpackage combination, The 

‘number of contel pins i always 16 

including VBATT. The number of 

powerlgound pins and user UO pins, 
however depends on each devicelpackage 
combination. 

“The total number of er 1/0 available 

for exch device!package is hated on ewo 

Iiseatione 

+ Maximum umber of pin on the package 
(Gee Vinee! Data Sheet ~ Mode 1 
“WineBond Packages Information” and 
“Flip-Chip Packages Iaormation.”) 

+ Maximum umber of pads on the die 
(dilfeen for wize-bond ers Hip-<hip 
pplication), 

Forcrample the FFISI7 package init the 

smasimten number of wer U/Os to 1108 

pins inthe XC2V10000 device, 


YO Bai 

cecll ter UOs ae split at ight 
franks to prvde mare Bexiiiry in UO 
sandatds choices and XCITE eapabics 
“The VECO and VREF vlegs,neassry 








sume) 





Fie 1 Vi lt 1 bak fr wie band 
pokes (Sd 86) 

to support UO sandatde from 1.5V to 

3.3V, ate connected to pins that serve 

banks of WO pine 


‘The bank organization depends on the 
package ype Figue I represents top 
‘iw for wite- bond packages (CS, FG, and 
BG) with banks in clockwise order, and 
Figure 2 show top view Fo Bip-chip 
packages (FF and BF with banks in coun- 
tereloeowise onde. All the pinout dis 





Fier 2 Vite I UO benef ihn 
psa (FF and BE) 





game provided in Chapter 4 of the 
Vier Pltfirm FPGA User Guide ate 
top view of the package 

For example, Table 1 ilserates the maxi 
mum umber of pins per bank for the 
FG2I56 package. The user W/O count 
includes the VREF, VRP/VRN, and non- 
Aedicted configuration pins. The defn 
ion af each pin type it ia the Vineet 
Dita Sheet ~ Module 4 
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Pot Compatiy 
Pinout compattiiry acrom different 
devices gves you a major advange when 
‘designing your application All ce devices 
in a parcular package ae 100% pinout 
compatible. The 16 contr pi at always 
loci on che sme pacge ball Al 
power and ground balls are atthe tne 
faclage bl oeton. Each progeammable 
fet UO bat the same ball name in the 
same bank and the same package bal los 
tion, including LVDS (Low Voleage 
Dilfreral Signaling) pote. ‘The aman 
tenes er chat you cin re-use these 
PCB foorprine fora many asx devices of 
iene dense in ne package 

For comple, BF957 package wih its fed 
fall aagnment accommodates the 
XC2V2000,XC2V3000, XC2V4000, 
XC2ve000, XCZVE0GO, snd XC2V10000 
‘eves This epesens a 5X dens ao in 
a sing oon. 

“Table2 summation the pinout compatiry 
of the eve Vitel iy 

“Theil pinow compatibility of each ofthe 
10 pacloges canbe Gund inthe individ 
pacoge pinout ibe in Module 4 ofthe 
Vinee Das Sheet No Consees (NC) 


information it provided for the emaller 
devices in each package, When eo devices 
thse a No Connect, the NC ofthe lager 
device matches the NC ofthe salle one to 
(aia pinour migration. 

Pot Compatity Acres Packoges 

Vine devices offer even mere Ax, 
tecase wo packige ps ate both pinout 
ad fetpeise compel. In other word, 
devices that ae aleady pinourceepale 
‘within a package ype area fotpintcra- 
pile wih another paclage pe. The cwo 
plncuoorprne compuible pacage pis 
ste wirebond FCAS6 8 FGST6 and fip- 
chip FF896 a FFLIS2 


"This ational ei allows you t pro- 
ce 4 single PCB tha can accommodate 
anything fiom the XCZV1000 in FF896 to 
‘the XC2V1000 in FFL152, This eersets 
footpine compat som cight devices, 
fo density rai of 10K, 

‘As shown in Figure, the FEE96 pinout 
lagen i daw on 3 teanaparene page co 
ddemonsirate the foorprinn compatibility 
‘with the FF1152. Complete defsitions of 
all the pin types listed in the pinout die 
yam ate avaible in Module 4 of the 
‘Vistexl Data Sheet 
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12 Vine I pinot compel 
Wo tat 


‘All the contol pine and powefgsound 
pine match che FF896 and FFI152 bal 
All wir HO ate 100% fooprine compat 
ible ~ exept the LVDS pair Because of 
the mgt fom ane pocage vo ancth- 
ra particular wer pn could have adi 
ferent pin name athe sme phy loca 
tion Pa actions acon the two diferent 
packages use che flowing rls: 

‘The FF1152 hat two more rows of balls 
co the top, bottom et and sight edges 
1A parila FFS96 package location ia 
the FFI152 location i aleusted as fol 

lows: 








Pin location is referenced by 
“LeueeNumber” for example, A2). 


“Leer” indicate om, 





Number indicats a clues. 





-FFII52 LewetfNumber = FF596 
Later + 2/ Number 42 


For example, the A2 pin of FF896 is the 
(CA pin of FFLIS2, 


Using the shove information any wet LO 
‘of one package canbe ently located inthe 
‘cond one If digitally contre imped- 
ance technology is used in Bank 4, you 
have the choice betwee: 


+f ScleceMAP (pail configuration) is 
sot use the alternative ALT VRP and 
AALT_VRN pins can be we 3 efrence 
‘ess for Bank 4, and the ewo pack- 
ges ar fully pinou compatible, 


1 che segular VRP and VRN pis in 
Bank 4 ae used, however, then these ew0 
pine ate not compare 


In the pinout dingrae of Figue 3, dedi- 
‘aed pine ae squats and programmable 
‘er Or ate cles, All these pin match 
foreach location 


Conderon 


“The extreme feibiliy f Vitel device 
pinouts faclitatesealy PCB protoryping, 
"The large number of devices as many 36 
ght) Being in one foxprnt oes you a 
choice of yatiable configurations for the 
same boat, while reducing the eax ofthe 
‘overl Vitex salution. 
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Bank 2 


Bank 3 


Figure 3 - Pinout Compatibility Diogram 
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at made ch ee for yout pace 
ee desig ine ine 

‘We designed the Vitex acts, fromm 
the very begining, a + wechnology plat- 
form on which we an build fate gener 
tis ofthe Vite fy This platform i 
cise for we with beth had ears ad 
Sot cones, lowing wt to ox You the 
Alexi of programmable lgie log, 
with the perormance advantages of 
ded a! oi al igh ie 
‘el without high el deeap- 

‘ene tool that signal, 

incre your pouty. 


ex amily just hep 








Peformance Plesphy 
Our fs peor, with all fou devices is 
to continuously improve the performance, 
deny and fears. We work very cowly 
‘with our manufscruing pareners eine 
four manufacturing. process, creating 
increasingly smaller geometry CMOS tech- 
tologie tht rel in ster, dense deve, 
cles coat— we wil inrdce anew gen 
cation every year with increasingly 
Slvanced proces technology: In addton, 
‘we ate continuously developing new wayt 
to improve our device architects, 0 get 
bert performance theaugh ‘enkanced 
toting sd design tunes, 

‘Tada, you can purchase Vinec I deiot 
dh up eo 6 eli system gc, 2 ge 
aarancement in dentyy cer previous 
FPGAS Yeu, witha thre of fou years we 
wil fer 50 malian gate devices ~ enough 
Jogi wo build very comple vey high pe 
foemance stems, 3 single chip. In adi 
tion, Vine devices now operte at inter 
‘alloc speeds above 200 Mh the equ of 
‘any custom ASIC. Ye, every yea forthe 
‘nea four Bie yeas, we expect 3 perform 
ane increas of 096 1 50%, (The keene 
‘icon pesformance incest about 30% 
fet yet Then awe prone the song 
Infntrcute aod s0 on, we expec Up #2 
nother 20%) As you cn se, programms 
Ullogi ecology advancing very quick 
|x giving you more options, mote capably, 
‘mot fbi, and more rasan to move 
say from ASICs and ed loge designs. 
“The basic stu of an FPGA deterines 
ot only ie eapabily and its em of t,t 
lho determine is aly wo eve a new 
technologie ae dedopel and implemen 
co. Yau want your FPGA faily 10 gow 
‘wh your eed win having vo ei new 
tools, proceses, and davgn techniques. 
“Thats why we developed a eal, highly 
predcable, forvantthinking ahivecure 
that can exly inate custom loi, soft 
tes aed ce and ted sgl eapabii. 
‘With the Viner! fly youl not only 
achieve high perfomance, youll do it 
‘with a high degree of predicubily and 
nly seblry which hey to your peo- 
lucsvity. Pls, migrating to larger devies 
with higher performance, at they ate 
developed, is esy 
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1 all aes wih + srong FPGA platform, 
tig integrate with it ghee deve 
‘pment ons ~and hee i nd in sight 
to where his ly xn go, 

oe Phiesophy 

‘As device densities keep increing, it 
becomes even moe important tat we peo- 
idea wide range of neler property ot 
‘cores which help you quill develop your 
design. Without cores, i would ake many 
engineergean to complete 2 \Onlion 
igae design. With core you ean quickly 
create key pats of your system using 
proven, reliable designs 

(Ou “plane” philosophy ito 
provide both hard and soft 
cones that take fal advantage of 
four Viner atchiterre, Hard 
cores (uch asthe PowerPC) ate 
seualy xed logic design that 
‘we incorporate into the 
FPGA device architecture. 
Wherever posible, 
well fe sof cones 

to salve your 
design challenges 
became they ate 

rote exible and 

a ied on an a8 
edad ba Well 


tages The Vitex architect allows 
you to eal integrate both types of corer 
Inco your desig, ging you the eairaurs 
‘ext and performance 


Hard Cones 
‘As we move forwar, well integrate more 
fad more hard cote int out FPGA pla 
Tear vo incest the peformance and ete 
of we. Examples include central proces 
sors, memory blocks, clock managers 
rmulipliers, and high speed UO systems. 


Procestoe core save you alo of develop- 
rent ime and they give you a knows, 
telible design. Our philosophy i 
tighly integrate our proces cores int 
the FPGA fabric 40 you can achieve 
‘temendous performance advantages that 
‘would not be avaiable if you wed a sep 
tate proceso chip 







V igi 


Menery is stil pte of most designs 
“The aio of merry 0 lg ates inthe 
Vines family will continue to incre over 
tie beets out tomers ae demanding 
rote and more memory. The amount of 
Mack RAM and disrbuted RAM will 
incre at well athe ably to ace of 
‘hip memory ~ memory standards vie, 
sol our memory ire capably. 
Clock management is anoher rt Eeaoe 
in ae digs. The Vitel Delay Locked 
Lop Digital Clack Manage is lel the 
meet vanced, fect sich, cock manager 
in the indus. Ke eliminates dock shew eo 
vide very lel ack sates capable, 
and gives you 
the ably” to 
tive and. sym 
‘rosie docks 
both on and off 
hip, heii 
tating, exeral 


“The embedded 
snuliplies in the Vitex family 
Allon you to cea the fists posable 
DSP desig. Our cusomers ae ache 
ing unprecedented speeds, well ver 600 
Billion MACs (Multply-Accumulate 
Cycles per second). Many castomers are 
hing the imi of peformance and den- 
iin thee eeworking digs, requiing 
‘ety sophisticated DSP algorithms co 
ett the dita foun the tle, Bosse 
thes ard cone mull ar o wefan 
4 wide ange of applications they will be 
‘ede so every Vitaly FPGA. 

‘We will continue to develop hand and soft 
ots hat male fill eof the Vitex fail 
acter, ro being you all the exe ose 
Gad peformaner advantages that make 
Plaform FPGAs so stactve 


1/0 Phils 

‘Over the bse few years we have made 
tremendous progestin the 10 enables 
four devs. Inthe pas, UO bloks wee 





Vite 


ery sundae could uly sup- internal progr ior matin 
pot ise one volage. Today with the ey Plus the pocanr 10 pi do 
Vinee amy we suppor the st mjo- ote p vauble FPGA VO resource, 
iryof UO sandarks nthe nly. Aryou unk you ned then. This allows you to 
look a 3 combination of different stm ove da ech fate than che compe 
dine and dive cent, weave 49 dil: tin. Our compeitons embeded procs 
‘oe ways ht you can progam ery single sor dows nr have the ste performance 
UO pin. And we wil continue to ald new Desi mou PowerPC cor 
HO eiesincees sino onl: (Our philosophy isco provide al of the 
High Spec Seal WO pipers and 0 ona softcore they 
ite raoutes if you dos eed 
‘he demand igh peor eae we cone opie the 
ing and other high perform pager 
ao ge, Se and core eats i 
the of ge persecoed 
seri 10 ‘pail for 
innconnesing devs, 
Acplanen and ay 
tem In aon, sre 
the ew commie 


ieee 
ae wa: eg ers 
Se 


serial UO capabilites, cad sete ct sche 
ing POSPHYS, | FlesBas, ocoeaed Gece Vie 
HypeiTanspor™ lfiBand™, be ae 

CGhinne, Gigabie Ethernet, and 50 on, Micra Sof-CoreProceor 

‘With the Vitel UO capably you can 

connect diecly to a backplane witout 
‘ternal components 

















ves you 4 perform 
Genes advantage. As 
BM continue 0 

prove the per 


ur Miele ™ ior proceor wat 
devdoped by Maan. it wes only about 
4200 loi cell sequins about the sme 
“Trough ot Cone Sky ening physical pace athe PowerPC, andra 
sgpeement, we gine accom to the hight 125 Mh By next yea e wl be nining, 
‘peed UO vechnoogy saale~cuenly at over 150 Mba 
ring usa wl ewes ely oF ese adi 
Being se %  icobe i fil ingen with the 
PERG Wi kale CO con uaace SBM wc 

asain are Wwe means it can use the peripheral modules 
tednlogy to each 10 Gps or more an ee nw he pees mode 
‘ur proces and design technologies > ta fc, you can weit in addition vo the 
Sut to improve. Fue Vine nis" oe ous we inn ote 
il allow you to emake full we of tht ye s combination af the PowerPC and 

porns copelie ‘One or mere MicroBlase ences speead 
recs Phieaphy Sound ie all wing thence memory and 
‘We nen to fer you a choice of pce Peper The pombs atime, 
sors sing boc hard and sot cates all No other company hs this exible mui- 
tung these peghenlss0youcan ex procesor eal, Ps, our Mise 
Iycombine procenos in your deigns. Slt core uns mona fata out compe 
a SE thot bd eo poe 
ue PoyeC had coring developed Baad gration Piso 

in parmenhip with TAM. I gies you a Wik tach ncw geacaton of the inex 
vellnown ey high peroemane sch nly we wl itegute mee ad moe of 
{tue We wilembed thisprocesor wile thedacecomponca thar sree 
in our progammable logic, wll af cee a woking perm, making yout PC 
the prccenor WO pint ate aaa othe bu simpler and et epee, Ou oa 


2 aud 


isto make our UO acre 40 exenive 
that you wil never have to we glu logie or 
undestand the inicaces of ach new san 
dard. For eampl, by ineraing 3 varity 
of aifferent memory imterfiees into our 
FPGAs you can eal connect any frown 
memory deve without having 19 erate 
year om estonia design. 

All ofthese ends wil continue the ute 
new UO standards are introduce, well 
make chem avaele on our FPGAS. 
xCITE 

‘The Xiline Controlled Impedance 
‘TEehnology (CITE) is another xan 
ple of PC board simplifeation and 
innproved signaling. XCITE places 
digialy conuolled termination resistors 
‘onthe FPGA, so you dont have to man- 


ually terminate your signals with huge 
turmberr of daceete extertal resistor, 
“This nor only sives you a lt of board 
space and cost, it makes board layout 
tiuch simpler This built-in termination 
adjust ine for temperature ad voltage 
variatons as well, so your boards ate noe 
‘only leit expensive, they ate alo mote 
felable. XCITE wolves the sgl inegisy 
ines that both cieuie and PCB designe 
rate now dealing with, allowing you to 
fun your PC boar at fll sped and get 
thers to marker quickly 

Condon 

(Our FPGAS all more than just logs they 
sie wemendouly more valuable becawse, 
they make your design spe, dey eli 
nate othe components on your board, and 
they concinue wo decene your develo 
rent tine and cons, 





IF you wate 10 bail the spt of the 
funure and kp your eats dows, you nel 
solid foundation on which you daigas can 
{go and eve a ehnlogy hance: You 
eed logic solution tac wl row with you 
ad bap yu sve the prblees that have 
Jett be encountered. You ned the devies, 
soft tools, and company support dat 
rake a complete soluon. That what you 
‘ec wth he Ming Vinx lator FPGA 
Eby 1s acy the ndaty leader by fs, 
and rj keep geting bee, 

1 hope: you etjoy shia Vice Special 
ion of our Kel Journal. 
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tires taser forthe mast comple Nh ent deans £. 








BETTIE Clock Management 


The Virtex-ll DOM — 
Digital Clock Manager 


Higher system bandwidth ae 
requires higher data rates = 
between devices, and” 
advanced clock. 








Efficient clack management i one ofthe 
eye vo eating robust high-performance 
designs. When you have precise control 
of your cocks, your design is much eaer 
to create and itis much mote reliable, 
“The Digital Clock Manager (DCM) in 
VirteIl FPGAs is the most advanced 
clocking technology avaiable today, and 
ic helps you create complex designs, 
qichly and eal 


cM 





Figure 1 DCM Blk Dingo 


“The DCM uses digit delay lines for 
tbat, high-precision contol af dock 
phase and fequency. Up to four DCM 
clack supa can dive global dock butler 
input simultaneously and ll DCM dock 
coutpats can smulancoualy dive general 
touting eesoutes, including route 0 out 
put bles. In addon, you can use che 
DCM outputs wo generate boart-level 
lack, off-chip 


DH Signal Description 
igus 1 shows all of che inputs and out- 
pte of the DCM including contol/t 
tu signals, The DCM has the flloing 
WO signe: 


“CLKIN inpue pin ~ Clock fopur co 
DeM 
“CLKED input pin ~ Clock Redback 


Tepuc requted to provide delay com 
penesed output 


“+ RST input pin — Resets the entire DCM 


‘soos, 


“= DSSEN input pin — Enables che Digital 
Spread Spectrum (DSS) cecuiey 

“= PSINCDEC input pin — Increments 
(when High) or decrements (when Lam) 
the Phase Shift Factor 


“+ PSEN input pin ~ Phate Shift Enable 
‘ed in conjunction with PSINCDEC 


“+ PSCLK input pin ~ Phase Shift Clack 
sourced by ether CLKIN 0 any other 
doc source 

+ CLKO ousput pin ~ Debay-compenstd 
version of CLKIN 

+ CLK90 output pin — 90° out of phase 
with CLK 

+ CLK180 ourp pia — 190° out of phase 
with CLKO 


+ CLK270 output pia —270" ut of phase 
with CLK 


“+ CLKOX output pn ~ Tice the fequen- 
(of of CLKIN and in phe with CLKO 
+ CLKOXI80 output pin —Thie the f= 


quency of CLKIN and 180° out of pase 
‘vith CLK 


* CLKDY output pin ~ Divided version 
of CLKIN, 


* CLKEX output pin - Frequency synthe: 
sued dock outpur (MID * CLKIN} 


= CLKFX180 output pin — 190° phase 
shifted version of CLEEX, 

* LOCKED ouput pin — Asertd High 
‘when all enabled DCM cicits have 
locked 


+ STATUS output pts — Indicates lous of 
the inpue clock, CLKIN 


+ PSDONE output pin ~ Indicates com- 
pletion of tequested Phase Shit 


“The FPGA configuration DONE output 
sig indicates the completion of configu 
ration ofthe VinecIl device. The DONE 
sgl can be delayed unl afer the DCM 
has achieve lock, such a when all the 
DM outputs have sabiied, This dely 
paiees that the chip docs noe begin 
‘Operating un the yer clocks generated 
bythe DCM have stabilized. This delay is 
_sccomplied by selecting the appropiate 
‘configuration option, 


e285 ore a TIE 23 an 88 





Fe 2- DOM devel ups Tce 1s CLIN lc ipa o DOM, Tre 2 
1 CLAD (dlecompete DCM ott 
"ha aig inate he phase aigomen or ck of hw bce the CLIN np 


ath CLK nia ofthe DCM. 








Dn ects 


“The Vines DCM provides complete 0n- 
chip and off-chip lock enero, with ow 
afl dock arogement nes 

ek DeStow — The DCM generate new 
system dock (citer iernally a exer 
1y w the FPGA) that ae phsealgned to 
the input ck, 

‘recy Seds The DCM can pnerate 
wide range of ouput clack fequencs, 
pearing very Hebe ck mkipe 
tion and dive. 


flax Sing —‘The DCM can provide bo 
ce ad fie pe sing with dyna 
ic phase aif conta to compen fr 
‘wogeand temper def. 

(Clock De-Shew 


Synchronous spe depend on precie 
deck dition to achieve high pir 
ance and to avoid violating hold-ime 
‘equiements The Kline ache, clock 
bale, and 50 on, ensure lowakew dock 
signal dsibtion bth within the Vine It 
device (wing the lock disibuion nerwork) 
and eneralyo0 a sptcraboad lel. The 
welbbufeed global dock dsrbution net 
‘wok miiine dock shew edt of 
leading dienes 


“The Viner DOM provides fly digi, 
deliated onrchip dedkew cc wih 0 
propagation dl, low clock sew beeen 
‘up cock sigma died thenghout 
the device and advanced dock dain coo- 
tao The dese circ has a inp 
quency tage of 24 ME wo 420 ME, and 
a oupur fequeney range of LS MH wo 
420 Mi, Thedeakew cet can tolerate 
upto Las of skew, le eye 


By monitoring sample of the ouspu lock 
(CLKO oe LEX), he deskew cree 


lok, Figure 2 shows the waves ofthe 
ake ours with an input dock fe 
quency of 100 ME 

“The deskew fur can ao at 2 ack 
tino By deving the CLD oF CLE2X our 
tof hip and then bck in again, he de- 
ew eaten be wed dake boa 
eel ack serving mil devs 
Frequency Sys 

“To avoid highfiqueney clock dination 
con printed cicie boards (PCBS), ser 
lack uiplicaion and. division ate 
‘equi. Frequeney seis inthe DCM 
es you the Delt chose nips 
tion and dvson Gos hat ate integes 
(whose rages are speci in the da 
shee). ‘This fenure ean help sce the 
uber f high-speed yee dacs in 
your desig. Foquncy shes enable you 
10 wes og sptenv level ck to gener 
ay quency within the open eng 


Bases the Aeuible frequency synthesis 
este above, the DCM als offers basic 
Frequency eymbetis. For example, cock 
mukiplicaion by 2 (CLK2X, CLOXI80), 
and dock division (CLKDV) of the wer 
scutce dock by up 9 16. Anyone ofthe 
folowing murbers can divide the cack 
input w the DCM: 15,2, 25,3, 35.4, 
45,5,55,6,65,7.75.8,9, 10, 11,12, 
13, 14,15, 016. 


Clack milion gives you a namber of 
desig ltematives For example» 100-ME2 
source clock on your PCB, doubled onchip 
by the DCM, aan deve an FPGA design 
‘peratng at 200 MEH This ecique xi 
plies board design because he deck path 
‘on the board an be sower, giving you bewer 
ig neg. 

‘With « mulipied dack you ean lw do 
time-domaintnuhiplesing ~ using one 
relt twice per clock cle which con- 




















Aye regy phe ever cea 








sutomascly compensates for the deley on 
the routing newark, fletively ciminating 
the dly fo the external inp port othe 
individ olde within te device. By 
taking avanege of the deskew cit «2 
rete rcp dock delay yo con pealy 
simplify and improve gtclevel design 
involving high-nout, high-performance 


cats 


‘Figne 3 - DOM oe pti eps — Ti CLIO ecompot 
ed DOM opt) Te 2 COX (ic he ge of CLAD ed plaid 
‘th CLIO), Tae 3 CLA (egeny ates expt with MoS, Det and 


pha alge with CLAM), Tne it CLE (180 ot of phase with CLKED. 
‘hi age whe eu bier ering clack up hai 3X he 


Fegnensy ofigack CLIN 


‘se 
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a f 1 
[oo ml 
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Fired Pha si ce 


umes et esurce than ewo copie ofthe 


lle Frequency Syed implemented 
by sing the CLKEX and CLKFXIS0 out- 
put. The fequeney of thee locks equals 
the input clock equency (F) malkpied by 
(MID. M, the numer is the mules 
tion far and, the denominaoy,the 


ivsion foe. Thee wo counter pase = 
(gency syheied cups can deve global 
dock routing necwods within the device 
they te wellbufered to minimize dock 
shew duet diffrence in diatnce ot lade 
ing, To deskew dese ouput feedback 
tiga mst be provided wo the CLKFB input 
ofthe DCM (cher CLKO or CLK1B0) 
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Figure 5 ~ DOM pha if up Tice 1 CLIN (100 Me lack inp 
DI) Tice 2 CLAD lycopene DCM opt with fine pha sa of 
13m with apc oCLKIN), Tice 3 CLAS (90° ut of phase id CLD), end 
“Trace is CLIX (rie the fey of CLIN and in pa with CLKD) 


Thi hg she te ie pla if ft of he DCM withthe pha if oa 
ate 33 [934 10m )256~1 3m] Aloe DCM oupas shownae 3m pace off 


te ih ep to CLAN. 


‘sone, 


‘Asan cape ifthe input fequeney F= 50 
MHz, M= 333, and D100, the gener 
‘output foquncy is eely 16.50 ME, 
‘ren though bork (33 x 50 MHz = 1.665 
GH, and (50 ME2/100 = $00 Kis), are 
arouse the range ofthe eqency eu. 
(Note hat Mand D ales hae no common 
tos ad chetefre cannot beri). 
Figure 3 shows che waveforms of the 
frequency sched ouput with M = 3, 
Det and F = 100 MH. 

Phase Sifting 

“The DCM alo allows yo to si che phase 
of clock signa, so you can adjust the erp 
and had tines of UO sgl, High sola 
tion pie sifing hs the alloming char 
+The DOM provides quadrature phases of 
the source cock (CLKO, “CLK90, 
(CLKI80, and CLK270) which en be we 
siekancouly. 

+A phase sified our with tesa of 
50ps oe 1/256h ofthe input cok psi 
canbe cae: fine phase silting es ll 
the outputs ofthe DCM, 

+The phase shift ean be Bae (table by 
cenigurtion) oe dyaanielly adjusted 
she configura, 

+The dynamic phase ajument eur an 
tte to opine dack-o-out by adjust 
ing the sep and bold ies whe the ye 
tem emunsing 

“The eqstion forthe phe siti 


CLKIN_CLXFB stewsPhase Shi 
Valuoss «PERIOD CLIN 

gure 4 shows the pase sites in she 
faed and ashe modes of persion. 
“The phate shift it a ction of the dock psi 
‘od (8250). The phase shift ran is 
the gate of dhe two Liming Factor: the 
tiie delay Line ep sie (= 50 po), aed 
the esnimum phase ait ep sn (1/256 
inpar dock pevod). The matin phase 
stilling range i the er ofthe ewe Hii 
ing ator the maximum delay ine rge 
(C2 10ns for FIXED mode and £5 ne for 
VARIABLE mode), and the maximum 
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DCM Applications 
“The advanced frequency syndeis nue 
WAC FA, am be used to generate fequences in key 
a plications, such a 
+ 1ob/ab (10 bit to bi encoding), with 
100 MH ipa and 125 MHe ourpue 

1 FEC code rates, such 528/512, and 8/7 
“The phate shifer high-resolution phase 
ajusment Fatt canbe wed for 

+ Modifying lck-to-out timing 

+ Maxinizing sep and hold ime margins 


a * Clock and daa recovery for OC applic 


REY RE Ty OWT a 





+ Mastlave holtandy switching 
All ofthese faut canbe accested iene 





Fg DOM Pha if and Puy Seis Opa 1s CLAN (10 tasouly in singe DCM. 
Me DCM cin) Tae 2 CLA omen DCM ait wih ne 

the fc phe si with rept CLAN. Ta 3 CLIO 0" tof pe Sannin 

th CLK) nd Tes CLEBY genes pa wit MoS Jad pee “The Vitex DCM isthe mont reliable 
liga wtb LAD. sd easy 0 use dock management tche 
“es qm bh eo pha if a se foggy cs fa ing ad tology sable. The DCM is digi 
sande ne DEM, Te ph if nd 30 (90 10 m6 ~ signal procesr, procening phase infor 
1a Te mec oral ee DOM ap ar bi he ma ot smation every lock gle with completely 
(LA pp ae predicable results When operating 


inthe sete envonmenl lint 
is he DCMT ot afc by alae 
she sik ng QS5256 & 1 dock RebuCak rte Tilak, fd norte hangs nd ne + 
ee “Tle 1 is a comporiton of the Virex-fl power and ground pins or extemal net- 
Fue show the peste DCM DCM wh pes Rabel on oe te nes 

key ou witha pe src 

55.031 tomy t56~ 13 m whe 10m 






































inthe cock pid. a CHPRES Robe 
Figaoe 6 shom the wrvefieme of che m7 
DEM ouput wth bath the pate shift 

ad the feguency synthesis eure being | Masimum rgry | 20 

tied dentanestaly. In Figue 6 the er fie Falta) 

phase chift value is -30, of 1.2nt Cooled 

{30/2560 = 1.2 as whee 10 ie [SHO en Pai/86 

the dock period, M = 5,and D= 3. ) 1 

“The dyanic high ecu pase si 

Ing fete of the DCM wakes Vinextt | OR Mn Beant 

dein the only FPGAC a the indy vo pet 

fer a wsperoe dock management sh Gena Tiler erm aed 
tion, The sales density ViresIl devices ety Higher lgration 

‘ould juifiahly be ued ju forthe DCM. 

lone eplacing devices such atthe Cypress “ible - Comparivnof Vix! DCM and Cpe aboClck 
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Use Triple DES for 
Ultimate Virtey-I 
Design Protection 


Learn how to protect your intellectual property 
from piracy with encrypted bitstreams using 


on-chip decryptors. 


ty Michal Pete 
Fb as gon, Me 

i poten 

“The Viet architect provides hand 
ware designer unprecedented design capa 
Ui, bur until now, designers had no 
way 0 protec thelr IP (lntelectial 
Property) from being cloned. Curent 
FPGA techilogy requtes the device to 
recive ts configuration dats fom an 
ceneroal source. This makes ic eny for a 
piste wo analyse of doe a design by tp- 
ping the configuation pine and song 
the design coniguration for use chewhere. 
[Now however, ew Vitex devices have 
cotrchip decryptors that have thee keys 
loaded’ during board manufacture in a 
secure envionment. Once the devices 
fave been programmed with the core 
tes, che devices can be configured with 
cnceypted bitsteams You can tse andor 
ley or choose your own, 


ili sofware encypt bine using 
the powerful Triple Dats Encryption 
Algotthm. Triple DES isthe standard 
employed by the United States guvern- 
sent for secure communication and by 
tank around the word for money tate 
fers. Both DES and Tiiple DES are now 
sible in Vitel devices Using thtce 
Sorbie keys makes a design virally 
impenetrable. 





Sone 


How te crypt Bitstrooms 
Encryption i leganly simple. Fit, you. 
enter and simulate your design as you 
‘ormally would. Inthe ast step of imple 
‘mentation (BicGen), you se options that 
tell the sftwate wo encrypt the bitten 
and what keys couse, Ths creates a spe 
dal key file. The Xilinn JTAG 
Programmer uses the key fie vo prorat 
the hey in the Vier device. Ones the 
ys ae in pee, you can load bitstreams 
encrypted with your key 


(On the ater hand, you dot nea sccusi- 
‘you ean configure the device with 00 
cncrypted bit and the chip heye ate 
simply guored. Either way, you dont need. 
to make any changes to your download 
methodology. Simply use the FROM, 
microprcesie, of eable 3+ you normally 
‘would, Only bse sent into the ier 
‘al memory ells ate encrypted 


“The key ate sored in a sal mnount of 
‘onchip RAM that should be backed up 
‘with a batery. Becate the power con 
sumption isso amall for this RAM, 4 
small watch battery can maintain the keys 
in place for mat years. When the proper 
usiliary voleage & applied, che battery 





eas no cuten. This allows the battery 
to be replaced withou aking the integi- 
ty ofthe RAM based keys. 


Ben if a would-be thief oninos your 
deve, 2 bittzeam tha is encryped ie 
‘completely uses. that bitsueam is wed 
to progam a deen device without the 
‘omc key) the device wil not program 
Tn adion, your device cannot be altered 
‘once ici programmed with a scute bit 
imran Partial reconfiguration and sexd- 
brea bach impuable~ neither can be 
done without clearing the configuration 
memory. Thus, IP designs cannot be 
copied or revere engineered. 

oadasion 


Xilise-enceypted bietreams ate easy to 
‘generate and use — yet they provide 
‘stemely robust protection, With DES 
and Tipl DES, enter manufactur ate 
fenauted that thelr proprietary Vitex I 
implemented designe ae safe fom pry 


Fer mare information, refer tthe 
VirteclI Platform FPGA Handbook 
at wasilnscom/prodact/srted 
bandbook. 
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New Prodets BA 


Xilinx XtremeDSP Initiative 
Meets the Demand for Extreme 
Performance and Flexibility 


‘An FPGA DSP solution boosts performance while 
conserving be space for demanding wireless, 
etworking, and video 














Fg 1 ~The Xi Nrme DSP niatie mete pre 


seqarcnce of onicing bend opto 


The XiinxKiromaDSPlntitive 


With the new Xilinx XicemeDSPT# 
Iniative, you now have flexible DSP 
selutions that you can optimite for 
‘numerous applications. Furthermore, 
under the intative, you gain a wide 
range of inegated development tools 
that offer an added advantage when 
developing new products or upgrading 
‘exining ones. The XiremeDSP Initaive 
deliver: 


‘aame Pathan — RAMCbused Viet 
and Viner seties FPGAS 


‘Barone Pedy — easy to use system 
leyl design tol, optimized DSP algo- 
riche (UP coves), and world dass DSP 
service and suppore program, 


‘oven ity ~ maximised psorm 
ance, mininized cow, reduced devel 
pment time, and extended product 
Ife yc, 


‘XivemeDSP Delivers Exrome Performance 
‘Component such at hyperfast adaptive 
files, 3G eurbo coders, and rake 
teceivers ted in next-geneaton commt- 
ication products (ike spread spectrum 
radios) require new high-performance 
and flexible DSP-atchitectures. By 
‘exploiting the parallel that is inherent 
in DSP mathematical models, Xiline 


‘sone 


created the highest performance DSP 
platform ever The vase logic exces 
present in iting Virtexll FPGAs enable 
the creation of fly parallel strucates for 
the great possible computational power 
and bandwidth, These atsibuee give you 
the performance advange of an ASIC 
(Application Specific Integrated Circuit) 


without the added expense of inex 


ty, long led mes, and hefty NRE (Noa 
Reeuting Enginectng) cost 


‘The XuemeDSP Initiative delivers the 
higher performing programmable digital 


signal processing 


‘alae today. 


Computing eapailiy i spprnaching one 
allen, muliply-and-sccumulate oper- 








Taal pt 


ions per second (1 Ters MACalse) ~ 
rote than 100 cmes Faster chan conven 


‘ional DSP slutions, 


Virvex I Platform FPGA: 


Performance Leder 


“The Viner platform (Figute 2) breaks 
new performance bares with upto 600 
Billion MACS per second, compared 10 
1.8 billion MACs pr second for conver 
tional DSP solutions, This aw computa- 
tional power allows you to implement the 
most complex desig imaginable, incld- 
ing mulpl high peed channel on a sine 
se system — with reduced. power con- 
‘sumption and es board space (Table 1). 
































Fonction 
DSP Praca oe 
‘8 apa Bion 
eld WA Meds HAGs/s 
Re 25649 ass ows so mses 
to ho 
ht dan/oicits | 116 vom 10 mi 
FTN pot 1 Mp dpm 
esi da out coe 40m 
Be let DS pane ecm Mag Samples Per Sead 
tame 
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Adda, Vinex tl devices feature: 

Progeammable Arsye 

+ Up to 10 milion sytem gates for 
tremendi poral procening ae 
ight pone DSP performance 

‘Tene of undies of channels per 
single device 

‘Faest time 10 market with 
SRAM technology 


= Eagyreconigurion using deve 
pment and inthe eld 

Data Sorage 

“Up t 35 Mogae of Tive Dual 
or Bloc RAM for implement 
Sion of lange FETE Ft Fourier 
“Transform, vdeo line bufles and 
cher memory intensive DSP fine: 





Figur 3 Sytem Ginter den eminent 











+ Up 19 Megas of dsuibuted menor 
ry foc more of concent and dats, 


Asiheete Factions 


“Up tol92 18 embeded mules or 
optima implementation of high sped, 
oe pipelined DSP functions 

+ Suppore up 6250 ME, depending om bit 
wit 

“+ Mulipen ube a bulding Mocks t2 
creat high ped S2-bie and 6b mul 
lin — idea for high performance FFTs 
forxDSLieable moder and eqalies or 
Wwirdess modems, stlites, and Gait 
Ethernet 

‘Disuibuted aimee skips coo- 
seruced fom lookup tables for efficent 
Pipeline dara vues 

“Fae cary chins or ain and sere 
ion cary lookahead archmesc pi 
ing signals pipeine che hough ng 
er ery 

‘Syren Fates 

+ Syem eur such a high speed WOs, 
Aigally controlled impedance tchnol- 
ogy high-performance lock manage- 
ment clteutry, and DLLs (Delay. 
Locked Loops) for complete sytem 


2 alums 





inegration ~ including DSP, memory 
jimefaces, and conto logic 


+ Upto 420 Mii intra dock spend 
+8404 Mbps UO performance, 


“The VirexIt architecure provides the 
usgue Yin Atv Interconnect technalo- 
1 which sce drives segrented song 
berween each building ack cement onthe 
FPGA. Combined ith Xin Smart-1P™ 
technology, Active Tnetconnect enuiet 
pefrmance ia consent over the ene 
‘ange of FPGA device see ~ adi inde 
pendene of the arounding werloge and 
eyed of integration. 


‘XiramSP Devers Extreme Froducthty 


Hiving 4 high-peformance proceing 
platform is only pare of the solution. 
Seccesily implementing DSP functions 
in a design roqutes exey 10 use IP 
(lncllecrual Property cores and develop- 
sent tool, Thus, 2 complete solution 
inconportes tool wo provide design time 
ffceney ad the bility o comin data 
fractures, Thiough the XteemeDSP 
Tnigative, Xie provides 4 solution that 
allows you to produce the optimal imple- 
‘mentation for aty given appiction ~ oF 
seroat numerous applications 


“The XinineDSP Iniiive ao provides a 
wie ange of DSP algcths (or IP cores) 
in the LogCORE™ sere to sceleste and 
tipi the design of comanicaons and 
image proceaing applications. A new fer 
eneatr woo, fr instance, allows you #9 
‘wore in MATLAB® (a high perfomance 
simulation pogearn froan The MathWorks 
Inc). With this ol, you can automatically 
generate an optimized Ger implementation 
fordhe FPGA. 

“Thuough an excuse allance, Xiine aad 
‘The MathWorks created. the System 
Generate to beige the gap between sci 
vecural gtr design ae hase ype 
mentation of FPGA-ased DSP ayers, 
[Now ys can bd high perfomance FPGA 
applications wing faiiar DSP design and 
veriiton tole 

“The Xing Sytem Generator wos in con- 
jimerion with the popular Silink™ and 
MATLAB modeling toolt fiom The 
MachWoeks (Figue 4). The Sptem 
Generator, combined wih a Ubey of pac 
reeied and optimized sims fom 
ing, ew you automascly gp fom a 
beavio tern model wo an FPGA imple 
mentation, Using the Sytem Genero sig- 
rican rau developnen dime, mii- 
ize the rkofineodacing cor, ap eases 


‘soe 1 








your leming curve. You cin cay un 
‘apeiments on the behavior of che DSP 
Saetons. enabling youto quickly determine 
algorithmic ealealls betwen perma, 
power comumpton, and sion ars 
XPower Tools 


“he XtemeDSP Inte abo incu the 
sew Xin XPower analy tol and 
Cahancmens tothe ChipScope TA 
{legate Logie Anais) dering to 
“Thee afer woke damon deelopment 
tine cc thes which cei tay 
compete matepla. 

Attwes i naive sre tat allows 
you wo pecs powe dagron, which 
tcc fr presente design XPower 
SH oes undef anaes tat 
a well fo deeping ih prmanc, 
igh densi es 

“The CipSpe ILA ml lows yo w pe 
fi pce son ay of thie 
teres whi an FPGA. ded, proving 
epic aces wo nde a he i 
flee das tena il rom ged, Doeopd 
tn purmeship wih Alene Tichodog, 
Chippe som you vow dala 
tel ines por tenon ov-dinerba 
agar, Wie wing he Ciscoe ob 
se, you cm quill doen ih FPGA, 
Tal nigga exe Sncony and de 
ta oferta ese, Ths 
Copy gee eb dy veil: 
tn of dees ing te ne comple pack 


2 nding the sing eds padi, 


HLL (High Level Language) design tol are 
cue under developmen that will ar 
ther simplify the we of FPGA® for DSP 
designers. Through leveraging, intemal 
caperise and cw technology sequsitons, 
the Mine roadmap to HLL design incades 
plan to induce Cr and Jar wo FPGA 
folios, well ar and atelier 
‘oing and c-imuarion, 


‘trae? Devers Extreme Fy 


Xilinx FPGAs provide 2 structure of 

ing Blocks ~ logic, memery, UO, 
and other eye eartes~ to allow the 
Inegeation of an ene system, no just 
the DSP algorithns. You can consolidate 
system feature such a8 memoryfbus 
inerfices, clock management, sputem 
contol, and other support logie in che 
sme package atthe centeal DSP design 
to reduce ove product sie and cont. 


Unlike ied-width general purpose DSP 
processors or ASSP: (Application 
Specific Standard Pars), Vieextt 
FPGAS give you the freedom to create 
castor word lengths for different sec- 
tions within the sume design, The Xing 
DSP tool set supports diferent bi 
widths, pipeline stages, and implemencs- 
tion alternatives, For some channel that 
require tore bits of precision compared 
to other, you can juse change the IP 


























(Fees 4 The Nile Spem Genter tbo fiom ign omc FPCA impli 
‘sone 


parameter, and the sofware accommo- 
ater the new data configuration, 


‘With the Nine DSP woot, you an ely 
optinze fr performace, son aa, of 
power diaipetion when reabing your 
‘desig, By npleenting the aloridnin a 
fly parle suc, you can achieve she 
‘bs ponible daa dhoughput. You can also 
employ ths technique to save power by dow. 
ing the stem clock. 
‘Convery. by implementing the goin 
in a fly sil mode, you can achieve the 
alle pole sco sea ad the lowest 
‘ont ad all meet the specified peor 
ance reuiterent The Xi DSP tal st 
isthe only aiale FPGA sofware hats 
‘pores any numberof bits proceed in pas 
Tel om one wall bis. 
{xromeRequomeats Demand 
“tees? Seltions 
Designer are aledy wing Xie FPGA for 
thigh dein, high peformance DSP sli- 
ions in emerging 3G wil base sation, 
VOIP (Voice ove Tenet Proto), HDTV 
stp bose, video on demand systems, nd 
Aig cine applications. 
Becase the XuemeDSP Initiative oles 3 
‘complet salon ~ DSP-eahanced FPGAs, 
development ols, and support — provides 
2 compete advange eo oymem dsgets 
and OEMs who are ramping up product 
pallies to sais dhe high andi, 
high peformancs, low power, and low 
cot demands ofthe broadband esate 
By sling a progemmable soton, 
you can fee changing poncols and 
hainking product He eyes wih nore 
confidence, becuse Bld upgrades wil 
pole without replacing the devi. 
Adee take thi ppictions othe 
‘at generation and beyond, 3 powertl 
yet fale DSP enhanced solution an 
[roverobea gna advantage cathe 
‘oad high performance, high deny, 
aud SOC Stem On Chip solaions, 


For more information om the 
line XeemeDSP Initiative — 


“aching vdeo on demand — 
fe womsiliencom/del, 
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and niet af 
800 Mbps per channel. 





by Sea Kote 
Pith om, 
aod oft, la 
sam oute@aon 


“The VireI series provides 2 new lw 
voltge  difetenial-ignaing standard 
called. “HyperTraneport™” (formerly 
now at Lightening Data Transport ot 
LLDT) which ian U0 configuration aril 
able onal wer UO pin. HyperTanspore 
is a new highpesoemance foteeoanect 
ropoted by Advanced Micro Devices, Ine, 
(AMD) for iertcing a procesors, mem 
ry and UO devices, and ica source 
hronous, pint-o-point itrice. 


W atund 


Ina Vineet FPGA, when an UO i con- 
‘igure for HyperTianspor, the ajacent 
WO pin is automaticaly determined by 
sofware and configured with a Bat, very 
low akew route forthe N sie ofthe diler- 
etal pat The HyperTransport baller 
inefica cumentmode diver chat produces 
the desi fren signal on chip, with 
need for enteral source cermin 
“This alongwith the new dicated ey t- 
‘te Double Dats Rate (DDR) egies in 
the inpuoutpu block (JOB), makes the 
implementation of HyperTransport in 
Viner devices very ser Gin 


Hypeckonapert Overview 
“The HypeiTanspon ioterice kes data 
fom the YO ineface othe device core and 
vice vera, For eximple, an B-bit 
HiyperTansport link goes from 8 bit of 
‘command dat the UO interface 10 64 bite 
into the device core at a quar of theft 
lock fequeny. The i link cons of 1 
ie fr conta, 1 ack, and 8 bit of com- 
mandi, which can operate at 400,600, 
800, 1000, 1200, oF 1600 Mlyps pe chan- 
rel These dara te apply to ane chanel of 
ic (one dient pi) coke on both 
edges ofthe dace (DDR). Therefore, 3400 
“Mbp ink hs 2200 ME lack ad al 
hroughpat of 3200 Mbps Vitex devies 
‘a support up o 800 Mbps er chanel 


“The fu with can ao be seed to 2, 4, oF 
8 bi of daa per lock, and wih addons 
docs ican be expundal to 16 oF 32 bits af 
dda. For crample, 1Gbie data roqis 2 
doc and 32-ie daa requis 4 lacks 


Becave Hype Tiara is intended to be a 
very high ped innface oa wide vary of 
omponens signal imegsey & cucl for 
this new aandied to scead. Low offer 
voltage, low (ight) ving ox VOD 
(Dillerenisl Ouput Voge), and on-chip 
termination ate some of the axpecs of 
HyperTansport hat conubue to lable, 
ighsped inerace 


“The VO cleial specications proposed by 
AMD al fr low-vlege dfn signa 
ing simi tothe IEEE LVDS UO specicr 
tions. AMD has not proposed a bbe 
inal implemenason lor HyperTanspos, 
‘bur such implementation is not predudd, 
‘case its designed tobe scab at bah 
baiewidh nd equeney lk, 

‘Using Hyperonprt Vitex Dovins 
Implementing HypesTeanaport in VirextL 
device is very strightforwad. Simply 
instante the Hyper Teanapore UO brn 
HDL. and the soflovare does the est. Vines 
1 devices ave new improved differen 
LO bales fo HyparTanaport and LVDS), 
‘When one ofthese bales i wed, the sf 
wae wil statically out the N chanel 
vw. aljcent ]OB, Ether theN chanal or 
the P chan ean be locked, and dhe sae 
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“Tbe 1 provide the DC elecrical been tested. However, the Eye diagram 
daraceisics of the VirtecIl shown in Figure 2 demonstrates the Vie 
HyperTaneprt UO baller, which HypeTanpon WO funconing at 840 
provides on-chip souce trmina- Mbps DDR (UO clock re = 420 MH) 


Tame Wan 











FE tion any: onchip receiver termina- ‘This tet exeriet ane UO interface onl 

fuyon, so nly cry fr hges sed by + he LESR pring» 

commana pte (hp Pes pe Tek 

an Penney 0 Dl Chek Mg Cc d= 
coin ton ME, Th meen er hse 

Fw 1 Sf inlsioof ‘eth ay ogein Viet lng diel pee and + 100-Ohm 
‘ipeaprand DEoploed com chante tal pect crreminaon ir The eae ca 


of the HyperTanspor ak have uting thie Eye pattern was set to rah 
every 10 seconds 
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“The new HypeTiaepore (emely LD 
Deni Ovpat | Nyy | R=1000hmama ad | sso | soo | 70 | a ere! Mt 






































LO stant gives you very high ped i 
‘ston odds feel UO capa. The HypeTeanspor 
Gapnwo | aty | holt timers Te Ter | iets, contig of the HyperTasport 
WO, two sages of muddem, and aa 
Goes ible alent, wil be avable oon a8 3 ree 
apa Cements | Yq | R= 1000imenaa | S50 | cw | so | av | cncednignand aplication note Xiine will 
‘elon ond si cof various vests of HypeTaspore 
ED wpa] <a ome in Qa or of 200, 
ke K fo 
Kose perme 
Tobe 1 Viner ll HperTupen DC crcl chances Dink tes 








ware ausmatcly maining the coweet, 
alps adenestion. 


Because HyperTeanspre calls for double 
data rite, the DDR vegiters in the 108, 
ae uted, DDR is the equivalent of dual 
tele clocking, but is implemented with 
two seginers, clocked 120 degies apart, 
and muliplered; the relhing ouput is 
twice the frequency ofthe clock. Vitex tl 
devices ae designed with double dat ate 
and differential signaling applications in 
‘mind, so the rowing, resources and tes 
ing are easily accommodated 


“The Vinext11OR contins DDR spite far 
iopur, ouput and 3a implementations 
“Te we the ouput or State DDR reir, 
insaniation of th core priv ial hat 
is equired, and the DDR inp egies can 
‘oe infeed fom your source code. Figure 1 
dermonsraes DDR and HyperTaneport, 
implemented in a Vie 1OB, adi 
trate he conc petve nes, 
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Virtex-Il IP-Immersion” 
Technology Enables 
Next-Generation 

Platform FPGAs iris, 


by Eich Goong 
‘eo esd, Pde Dako, 
ibulaion 


‘The Field Programmable Gate Array 
Reyoluion began when Ros Fremas, 4 
founder of Xing, concrived the FPGA 
atchitcue. Abandoning the reins of 
sunvof produce architecture, Rot wl 
fostof16bie LT (Lok tp Tb), each 
accompanied by a fipfop cia and all 
Ierconneced with programmable routing 
tks. This reveluionary foul, ist 
payed in 1984 in the iis XC2000 fa 
4 isl he bis fal FPGA devs olay 





opie the unprecedented gowth in the 
Hale of progamimable logic aed coin 
frances inthe compet of the device 
aichtecrur. Iria teamen tothe power of 
Rosi chitecurl vision thatthe FPGA bas 
withood the txt of te, ae nay pro 
posed fermaives inthe matetplace. 
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Introducing the Revoltonry Platform FPGA 1. 


“Today, in 2001, however, anoher eel 
toa in programmable logic has begun with 
the introduction of Nile Viees*ll 
Platform FPGAs, Ar the heart ofthis rx 
‘lution ithe aie o integrate the fune- 
tions of other dscct silicon devices, 
sch e microprocenons, within an FPGA 
platform. The integration provided by the 
Platform FPGA architecture delivers 
these advange: 
‘Tocreaed performance 
made possible by high- 
bandwidth, low-latency 
coupling. of inlet 


Configurable layout ~ Because hard 
IP blocks (auch a microprocessors) 
shave a parila shape, the designer 
‘can “ut out” jut the eight amount of 
CL, crating an exnpey space forthe 
IP-block. Ava eu, igh performance 
hatd-IP blocks, such at the IBM 
PowerPC 405 32-bie RISC CPU, an 
be implemented using advanced cscuit 
design and tour techaiques chat max 
imive performance and axinimie ali- 


[P-Immersion Technology 


ll 


Although Platform FPGAs 
tepretent 4 revolutionary 


ah. 


ll ll 


imerconnece with dhe logic, memory, 
and UOs of the FPGA platform. To 
provide the wanstion berween the 
platiorm fabric and. the hand-t 
VirexIt devices introduce anew tle 
type: an “immersion tl” The immer 
‘on tie allows programmable inter- 
connections between the P-block and 
the brie ~ much like the inesconnec- 
tion of discrete devices 00 printed 
Sreuit hoard, Foe example, designer 
‘ci inuaniate sarge black 
and wite it to other pats of 
the system. In witng this 
block, the designer can 
choote to connect an oat 





3. High peformancefane- 
tionality — ‘The high 


‘property (IP) blocks a ak a kl la pur pin to a net, leave an 
“Enhanced architectural i lhl al lhl all al ll ll ll al ‘output unconnected, tie 
a 144555444 esr 
ee | eae 
oo ee rm (S| ekeretetetry 

aa «eae 
tic oot oo B)) See 
trl 

| 

step forward, they «ill erry —| 
cor to 
ae ect i 


Application Specific | UU 
Integrated Circus) — 

seamedy,septogzameabil- 
ty, offcheahelf ayailbili- 
(9. and zero non-recuting 
engineering (NRE) cost, 


rey 


a al al 


wwiting deniey and fly 
active nanute of the 
Vie routing arch 

tectute allows connec 
ions to occur in lage 
(quantities and at high 
speed, thus enabling the 





hh high-bandwidth inter~ 


connect necenary 0 


filly expla the ge 
These advantages com MBB vars MB soni — a) coreconnect —futororehip P Backs 


ve the infrastructure 
that has enabled the devel- 
‘opment of the innovative IP-Immersion 
siperstructute. 
Enhanced Performance Troegh P-nmersion 
‘The 
tse embodie the concept that high- 
bandwide,hardIP Blocks — implement- 
cin full-castom of ASIC-tyle standard 
cll logic ~ can be immersed within the 
matte of FPGA CLBs (Configurable 
log lc), The women ry 
iret IT CLBs is ideally sited for ehis 
pepe beekry 
Important properties 
‘soo 01 











inert IP-Lmmersion™ architec 2- 





on area. The Vint IP-Inmesion 
atchitecrute accommodates virtually 
any pre-defined rectilinear shape. 


Programmable eouting ~ Through its 
steprand-repeat of CLB cles, the sg 
mented routing of FPGA arcitecure 
allows the creation of epee “on- 
ramp” and “fram at every CLB 
order. In other words, becatte the 
‘Vireectl routing architecture hat sone 
switing aegmenes that eae witha every 
CLB, these staring segments provide 
an ideal way forthe han-TP Block to 


“Taken together, cheve thee 
properties conatiute the hey ingredients 
of the new VirtexcIl [P-lmimersion 
atchitecur, 


Condesion 


“The VirecIl series of Platform FPGAs 
ate engineered to provide leading-edge 
Funsinaley in loge, coming, locking, 
DSR, memory, and UO. Thanks to the 
innovative P-eamersion achienute and 
evelopment telaionships with leading 
‘companies such as IBM, Xing Virtex 

Platform FPGAs are fitting the next 
peteration of advanced synern deg 
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Using Xilinx ISE Software 
fot High- Density Design 


Creating your Virtex®4I design is easy 
with Xilinx world class development 
systems. The latest Xilinx ISE software 
provides support for advanced design 
« Copobiliies including incremental 
Synthesis, modular design, and 
integrated logic analysis — along 

with the fastest place and:route run- 
timés ip helindustry, This means that 
you'gét the features and performance 
youneed, quickly and easily. And, 
because of our cooperative develop- 
mei éfforts, you can take full advan- 
‘age of tie lotést odvarices from our 
EDA Alliance partners as well. 
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by oe Hosen crical gues and paths together, and you Hlooplaming at the begining of the 
da Pr Hak Nop, ‘can simplify your desig by reducing the design process serves tice msn purpotes 
lohan umber of intrfice ports berween mod Gusaca 

tls and minimising intermodule delay _* Fooclanning divides your desig i 
SE Overview a ‘ manageable sub-modules. Aer Noor- 


planning che design manager can erate 
With the Virtex*tl family and the Many facioes will determine how these black-box definitions to define the 
llorm FFCA iain ramble pel bedi HDL modules Thisllows each desgne 
log has mare ie oii en mesos the corer daign defi 

wwe a simple lu lope. Popemmable + What a the land sent fae ein se en ead 


devices at now the centr components in lable designen? the design manager can all peform 
many advanced sytem design bese of Where inthe device cin prior Jsgn anal functions at any time fom the 
ther high pefrmance, exseme diy, "Wor be led? top Hack of the device without requ 
and advanced eu To ke fill advan ing all he mols wo be complete 


tag of thee advanced devices, you need * How many funtion can be implement: 
SAancd, high peformance devdopment  slehough ccs or puch Packs? « Dung orplaning the engneeting 





tools a well and thats what you get with + Which areas of the design will manager an create module boundary 
the Min SE sofa, require unique ot intensive design definitions to initially deicrbe the 
work and re-worl? HDL module entities. This allows 


“The Yin ISE negated Spots e rs 

signee a ei the comet design 
Enviroment) provides everything you Use che Xilinx High-Level Floorplanner to einen for thet sepectne ana 
need in a single, tightly integrated package. partition your design, as shown in Figure l a 


iad the engineering manager can later 
enya ‘Ths wil onan the Mechel mol oem analy. fncsions. wast 
+A Gall dain management and ipl hpi pa ae oh devs. outing all mols ob comple 
‘mention eironmune sina are own, che design mae 
ager can alo map them, oF weve UO * Plorplansing eps vo accelerate inple- 
‘ategration forthe mast widely used blocks for fre we snenation ine 


yetheris engines in program 
tmable dedga inducing 
Synopsys, Syl. and 
Exempla. 
Faa and easy design 
tealcation 


‘Simulation integration 
with Modem 

‘The fastest place and 
toute technology avail 
she fo lg implernen- 

“EDA parmer integration 


fee your exiting design 
sofware flow 

Parting 

To make your design 

proces more managesble, 

fest pation your design 

into hierarchical, fune- 


tional tmodules, By pari- 
tioning your design cor 
realy, you can accelerate 
timing closute by keeping Fw F- wrplemer 
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Design eation 
“The ISE software offers a wide range of 
sltematives for creating your design 
VHDL and Verilog Design Entry 

‘The moa commen method of design 
centy today is through ether VHDL or 
Verilog lnguage teat entry using a san- 
and text eit, of contexcsenstive an- 
‘gige editors. Thee editor allow you to 
enter complete language statements 
though simple herbs and exly ana 
Apne spate for ning ange trucores. 








late 1980s graphic entry became a popu 
lar design method, but at device dency 
rem, ie proved 100 cuimberiome, 
‘Coupled with the use of Xilinx Modular 
Design, graphic entry is making a erong 
comeback a design woe concentrates 02 
implementation of smaller modules, not 
the evel device 

With our secent purchase of VSS 
(Visual Sofewate Solutions, StteCAD 
is now tightly integrated into the Xilinx 
andard design took. StaeCAD offers 
sate-diagram, finite state machine, 


‘aig Ite Property 
“To meet act deallines, you increasingly 
reed elable,allrdable, reengineered 
designs that can be ely modified for 
your specific application, Thats why the 
Fane growing design option for igh- 
densiey desig is IR of Intellectual 
Property, which includes fice and pur- 
cated cote, and the re-use of your own 
‘eptsed and vetified code. 


“The very nature ofthe FPGA device fab- 
Fi, allows IP to give you quick product 
‘turnaround ina eliable, 
repeatable format. The 
Get), commercially available 
coves have already been 
‘etl fr use in specie 
ie device fails, i 
tating the need for al 
con verification, which 
thus reduces your over 
all design time, These 
fate a wide eange of filly 
vetilied, complex cores 
from which to choose, 
which fees you to com 
centrateon other eal 
design areas 








‘Through the Gling 
LogiCORE™ program, 
Inundieds of standard IP 
functions are sriabe 
“These include cores sch 
3s euleipies, filers, 
FIFOs, ete conectios 











Ethemet MACs, ATM 
funetions, HDLC con- 








“The ISE Project Navigator, shown in 
Figure 2s wher you dive design eney: 
it contains a complete VHDL Verilog an- 
ge eling envionment, with comter- 
sensitive help and language templates t2 
help you quickly enter your code, 


Graphic Design Entry 


Graphic design entsy i experiencing 
tesurpence in high-denity design, In the 


2 and 


‘uth table, and flowchart logic entry 
that can you can then output as VHDL 
oF Verilog code 

‘These graphic entey methods aio help 
you to document your desiga, in avery 
‘readable and easly understood format; 
they ate the prefered method of entry 
foe's growing rwmber of design en 
‘ners, depending ow the size of the tt- 
get module. 








lls, and video blocs 
‘The AllsneeCORE™ 


‘of de ext chid- pry IP avilable And the 
Reference Design progam ofes re advice 
and design applictions from ceiied 
design centers throughout the wold Xing 
‘has bundled this information together, nd 
rakes it avaiable hough the Xie IP 
Center (wrewailinecordipcene), Here, 
youl find everything you need to design 
‘with I inlading she rcenly announced 
Microiae™ sft proceso core. 
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LAB/Simulinke and 


2) Shin Genanorsal 


=o oe 
0 i Gotten enters aT 


somceuy THI 


‘8 





wae, bridging the gap 
between the. ayitem 
design domain, and 





ees implementation 
inthe FPGA. 


Desig Manogemeat 
With the Xiling 1SE 
scfirte you cin uti 
lise many different 
tole and design meth- 
‘od. To help yu sean- 
age these options and 
<dve your design to a 








smooth completion, 
‘we provide the Project 
Navigator, a shown ia 





Figure 3 CORE Gorter 


Using the CORE Generator 


Most cues are customizable, allowing 
you to modify them for your specific 
fend. To manage this proce, Xilinx 
provides the CORE Generator a shown 
in Fguee 3. The ayailble cores ae dis: 
played in 2 Ubrary inerice, 99 you ean 
ceasly choose the approptite cote for 
your needs, The corer ae adjuable for 
the parameters you want to customize, 
and the area/peed tndeoffespproprate 
to your specific datign. You can alo lnk 
the CORE Generator to the Xiling IP 
(Cenye and receive tepulat core updates, 


Internet Capese for IP i abo integrated 
into the Cote Genetator to failate 
design reuse. You can cprute your corpo- 
tatedeveloped IP as standardied covet 
and wse the CORE Generator at a cate 
loging. and delivery vehicle. Your cores 
then appear inthe Ubrary lneface for 
later election and we. 


‘Using Standard U/O Functions 
Using core to solve a critical design chal- 
lenge only pat of the over slution: 
you au have wo interface that function 10 


the cutie world. A hey feature of the 
Vint family i high speed connectv- 


‘sone 


ty: imefacing the internal loge to ets 
fal systems such as memories, network 
Iabri, PC peripherals, and other ASSPs 
‘Te implement these VO functions you 
can we anda cores sich a PCL, PCI- 
X, RapidlO™, POS-PHY, Flexbus, 
SDRAM contollets, UTOPIA snd soon. 
You dott ned wo spend ttn teresting 
common intrfice functions, of worry 
sour pending time tanelating bus ogi 


Using DSP Functions 


Xilise FPGA offer the highest pesform- 
ance DSP processing power you can get 
anywhere, with speeds beyond 600 bil 
lion MACs; even mainstream, dedicated 
liga signal procenors can match ot 
pesforenance 


‘To help you make fll wie ofthis power, 
Xilins banched the XremeDSP™ inti 
tive, which provides all the coten, che 
development tool, and the support you 
‘ned. Cores such s¢ advanced DSP filers, 
Reed-Solomon files, modules, tans- 
forms, math building blocks, video and 
imaging slorthns and wielew core are 
all available today. And through ou 

laboration with ‘The Mathworks, Xing 
provider seamlealy integrated. MAT- 





Figure2 
For exch module of 
your design, the 
Project Navigator 
launches the correct tool for a given 
process, and tack ube module rom exe- 
ition through Gaal implementation, 
‘Context seniive design flows provide 
pushbuston process to corey imple- 
tent a modi, and you can easly sce the 
stat ofall proces, You can als take 
‘smapahots of the running proceates to 
‘enable revision conto: then you can ea 
ily restore your design at any point, 
allowing you vo eal try differen design 
eat without xing any of your work. 

“The Poe Nevigaoralo provide satus 
window feedback that is Web-enabled 0 
‘or mesages can be pated tothe Xiine 
‘Soluion Center where solutions ae kept 
‘onatanly update. This gives you the 
ros die and acurteanowers, clint 
ing the time spent browsing help les and 
<ecamenation to ind the cone anewe. 


Modular Design 
By starting with Morplaning, you can 
now leverage anew technology Xin has 
pioneered to make high-density deign 
‘ven fatet~ Modular Design. 

Xiline Modular Design isa productivity 
‘option that work in addition to che ISE 


tame 





design sofware. With Modular Design, 
you can use all Xiline implementation 
tools independently and completely of 
each module of your design: enabling 
design ears to work in paalel vo comme 
plete cei individual module, 


Modular Design delivers speed and 
productivity in high-density. designe 
by offering 2 eve eam design envison- 
‘nen that allows parallel implementation 
of the puttioned design modules, But 
‘more imporent, Modular Design wets 
ach module at separate 

design by completing and 
thea locking down imple 
mentation results on & 
rmodule-by-module bass 
‘A change vo one module 
docs not affect the imple 
‘mentation or timing of 
competed modules, With 
Modular Design, igh 
density designs ate Baiahed 
such fer than in tad 
tional serial design low, 
‘Using Ting Constr 
‘With Modular Design, you 
can work on sealer dg 
modules, and each of the 
trees can be implement- 
al separ, Therefore, 
‘ington conan fo oye very 
similar wo the gener synch rules for 
small © moderte desis. However, shere 
ae afew hey for that will alles high 
‘dency implementation rel. 


Be careful not to over-conttrin your 
design. Many designers operate under the 
tnitaken belief tha by ovenconamining a 
module. they will guarantee timing. 
However, oter-constaning can force the 
syuheds oo wo ineduce extra gate ina 
the finshed module, One method t con 
fide i to begin ieapementaton by sy 
theshing without ding conemines. Let 
the sathesis tol wok forthe bes design, 
and point out to you che ates that wl 
‘use problems; shen you ean go back and 
constrain only those portions ofthe mod- 
‘te hat need beter timing. 





2 und 


‘Use Good Coding Practices 


‘Tming can also be seriouly affected by 
thaw well your design code canbe synthe- 
tized, Xin secently announced the LO 
coding style guide for the Synapeyt 
LEDA (Library of Effient Data Types 
nd Algorithins) tool Language checkers. 
‘The LEDA cools can vey your module 
aiinae standard good coding practices 
‘This educes the chance of problem dut- 
ing implementation (due to bad coding 
styles, such as introducing. unneceiary 





latches ino the nished module, which 
tay cause timing analysis mistakes). The 
LLEDA tools ae alo lexble fr use with 


customized coding style, wo asure that 
your design meets your own specie cot- 
porate coding standards 

Physical Sytheis 

‘The ewe most dimeintnsive steps in 
implementation are place-and-roure and 
seth. These ewe etal design phase 
are usualy loops of multiple iterations 
‘where you spend moat of your design 
‘lfc oodifying your desig and teu 
thing the software, attempting to tnet che 
timing requirement fora module. Xing 
thas pioneered 2 new technology, physical 
synthesis, to help shorten this design 
‘fee and make the implementation loop 
such mote intligent 


With physical ynthesis for FPGAs, the 
yuhela ep can now make iveligent 
decisions to help speed the ovell design 
rene cute i hs smne knowledge of 
your Booman, the physical device 
‘onfigurtion, and any exly placement 
information. The place and-route process 
an also pass ii information back vo 
the sabes tal ance exval delays have 
‘been entified. Therefore, the number of 
iterations i duced, and device pefors- 
ance is nected. 


Php eae wos wih 
ar plceanout wel, oot 
finned neds wo 
(Spot and cml), and 
carn XST phat foe 
Dain XST 


Xiling Synthesis Tecnology 
(ST) is included wih the ISE 
sofevare, and is focused on 
‘optimising your designs fr the 
specie Xi device echnol- 
you ae wing. XST wat 
‘evcloped help remove pom 
‘rama devie implement 
‘on base and then pat those 
technology sluions onto the 
sybase engines provided. by 
‘ur partner sch a Syaplc 
‘Synopsys and Exemplat. 
your design is runing below your pete 
formance requirements, uy running 2 
implementation pass through XST. You 
say get beer speds, and eliminate sev- 
cal design iterations 


Condesion 


“The Vintec Pafora FPGA fail will 
continue to increase in dens, pefoe- 
ance and fears andthe Xin ISE soe 
‘wate will cotinue wo make your design 
flows productive By combining the latest 
scfiate technologie from Xilinx and out 
partes, you get theses and most pro- 
ductive developmen platform evr and it 
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Verification for 
FPGA Design 





Sens 


Platform 


The Xilinx ISE software 
offers a wide range of 
design verification options. 


by Le Hosen 
‘owas ot Maat Hay, Ke 
bebaeoaem 

‘VirreI”designa can be very large and 
complex A common aratey to complete 
these large density designe i to pation 
them into medals, To vtify these indi- 
vidal modules, and then veily the fal 
desig, you need the robust verification 
‘epabilties contained in che new ISE 
siwate foun Xin. 


Ghecpoit Veriton 

“The Xiline IE software alls you to yr 

By your designs ich sage of develope. 

“These “checkpoina” bap you Went any 

potential problems cay in your dsgn, 

whet they ae eae to cote 

HDL Simulati 

HDL simulation is solid version 

method for individual design modules, 

Xiline integrates the Aeibilry of HDL 

‘mulation into the ISE implementation 

tool, 50 each module can be verified at 

diferene ages of design work: 

+ Dating HDL creation ~ To vetify logic 
functionality 

* After syhess ~ To check sign Bane 
tionality befor going to Place and Route 

* After Place and Route. Using back- 
annotated device path delays, 

“The Xin IE Foundation swatches 

«2 venion of the welbnown Mode!in™ 

fly of HDL stor feed by Mode 


Pr) 








“Techmolgie. Modi ges you the spent 
and exeoFute teeded for high-density 
"HDL simulation The ISE sia alo up 
port he various HDL simulators fed by 
(her EDA selivae ples. 

“Teatbeach Geneention 


For HDL simulation, you mut cseate test 
vetoes for ech medal; ek that rapide 
ly espana you designs 

thecome large, pariultiy 
‘when HDL simulation is 
ted verify the operll 
dove. To automate this 
proces, Xilie now offers 
the HDL Beacher™ soi- 
wae, a patt of the ISE 
sofware package (abown 
in Figure 1). With the 
HDL Bencher sofeware, 
you can quicly and exly 
Ceitea tetbench fr each 
design mnadule, eaty in 
the design proce 

With the HDL Bencher 
sofware you dont have 


spend de generaing text 
sector ot earning srpt- 





level ming verification for FPGAS forsee 
eal yearn. Xin See Timing Analy ie 
Aelveted at part ofthe ISE software and 
you can etl ut it at your Gina progea- 
Inable device checkpoint. With the peor 
ing version 4.1 of IE scivate, you will 
lhe have the option of using Synopeys 
PrimeTime™ for FPGA verification. 





ing language becuse the fp J HDL Beer 


sgaphic ittice supports 
(ick extraction of test 

thine at ether a beginner ot expert lee, 
‘This automatic estench generation cape 
bili enhances the checkpoint veifeation 
strategy, operating wt a"laowe good” ent 
teton cite chat racks ech mode du 
ing desig. 

Design Male to hp Vertication 

“There ate vations yifcion methods and 
tools availble for both the individual 
design modules, and fo veiffing the over 
all device. HDL Simulation tan example 
ofa verification option that wor atthe 
tmodule level or overall device level. 
Howoier high-densiey design requiements 
ate diving the use of new veifcation 
atgis a well. 


‘Static Ting Analyis 
Sate timing analysis (STA) is now wel 
fetablshol at a chip design checkpoian, 
and. at been considered the “rign-ff™ 


tans 





‘You cn ho create a STAMP model for ty 
‘iid Xin high densny device. STAMP 
model et you integrate FPGA p-t-pin 
delays ano stenelevel PC boa tol, 20 
the FPGA is scary represented i your 
‘veal ayer level aay 

Formal Verification 


Inthe upcoming verbon A. of Kline sf 
wate, formal verification tools fom 
‘Syopays aed Verpex will be supported 
Formal verification is «unique new eeche 
ology brought about by the wantin 
inno even higher density desig pj 
_Asthe potential gate counts of designs have 
‘0mm, the need for est vets hat grown 
‘cordingly ata goomettc rate. Device ver 
ifeation therefore becomes  dauntiog 
task This as Iwo che goth of formal 
vesifetion stepies for largescale pro- 
gramme designs. 


Inthe “uivalence checking” vein fre 
mal verfcaton, mums algorithms 
stewed to verify the loge a ach phase of 
the daign spina the prays venion, 
By compering Hock of logic, equblence 
checker can compare dsgns in mater of 
minus, instead of the hous or days hae 
ae required wing eaional tees 

ation techsiques 
Whenever a new age 
ofthe design ow has 
been completed, you 
an gully and elie 
cdeay run the equi 
lence checker 10 very 
that the deaign sail 
Verto System 
Using logic analyner 
ia a common way 10 
esi the accuracy of 
hhardwate, so Xiline 
created 2 debugging 
tool that inegeates a 
logic analyaer onto the 
tilcon uel, Our 
CChipScope sohware, 
combined. with the 
Integrated Logic 
Analysis (ILA) core, 
allows season aces to aby node in the 
FPGA, with an exy-t-ase GUI interface 
You ean eatly and quicy veily device 
Funetinaley, without the added overhead 
of citing bed-ofnal et and fest 
For Platform FPGA design, particularly ia 
deals packages, ChipScope ILA delivers 
real-time, on-chip de-buging. 


Conduson 


“The Ginn ISE software contains vary 
of verifeaion methodologies that enable 
yea to veily your Vix designs. At the 
module level or the devie level, you ean 
muse hat your designs wil work correct 
Iyin the eal wold 


Fer mare information on 
‘Nilins ISE software go ta: 

‘apt heer sili. comfcles! 

sil prodeat landingpage ptt: 
Designs Tools 
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Designing High-Performance 
ilemories and  Multipliess oe. 






Ihisveasy ti 
Using tie 


by ita. Mats 
Ennion, Sos ih ae 
eisanalstdexcn 


“The Viner anhiteute offers exiting 
sew design pombe because i ines 
tumerous high-performance embedded 
teetntsie and muliplien. These 

wo components form the base 
{oe many applications, appearing 
in a wide tange of finctiont 
including digial filter, FFT 
FIFOs, serine, encoders, and 
nays. Because memories aed 
‘mules spill appar inthe 
cial procening fanetions of an 
pplication iis neil that ehey 
te optimize foe resource wa 
tin and peformance. Because of 
thei ubiquity, ii equally exe 
‘ial chat they can be implemented 
repeatedly without significant 
design vehead. 


Xilne provides lebe cre gee 
ation sfiware that produces 
realy-toase high-perormance 
design solution for the embedded 
tmermaies and muiples of the 
Viel family. The Xiline 
(CORE Generator enables you to ety ce 
sae optimal solutions that ae specially 
tllored for your specific aplication. 





‘sone 


‘sing th CORE Generator 


‘When you selec the dl por block mens 
‘ory LogiCORE in CORE Generator the 
imerfce shown in Figue | appear, 

imtafice allows you to customize the 








Fg 1: Patri wind fr 
Dl Por Bk Manor Lagi ORE 


Vint Block Selec RAM on you tage 
cel device and to create the required me 
ory aay. You may sleet memory depehs 


as lange a+ IM words and word widths up 
te 256 bits. The inal content of the 
memory canbe specified by Ble 0 by 2 
lobal vale. 


‘Yu can configu the pore to have dif 
ent views of the memory space 
and to independeny obey one 
ofthe thee write modes suppor 
ced by the Vitec architecture 
The Real-Before-Wite mode 
cles the Heibily of using the 
curpur dats bat dung a write 
perton, which ean increase the 
lfcive bandwidth of the block 
By slecing the Design Options 
barton, another window is 
opened enabling further ctafigs 
tation choices including pipeline 
contral and optional pias (ym 
drones intilzation of the 
‘urpuny, a lack enable, abd va 
ous handaking signal) 
A sinus wer ner exif 
‘nubiles allowing you to gen 
trates pall sequential ul 
tiple implemented in either the 
Aodicted Vine mull o in 
the general-purpose FPGA fabric. (A 
sequential or sera mip tme-mule 


rr) 








pees the ealeubtion over several ack 
cles, chereby teducing. che required 
FPGA resources in exchange for band- 
width) The input daa wid of the en 
tips can be configured independently 
fiom 1 no 64 bits in width and can be 
signed unsigned, or dynamically ype. 
You can ako create conmane coeficient 
nulls that can be ately date 
ielly reloaded. Ifthe conarant input it 
dynamic, you ar given the oprion vo hae 
the mukipiers operation while anew con- 
stants loaded. Options areal vale wo 
create pipelining, ovary the output wid, 
and to include sock enable pin 


Drag Exons 


‘eillusteae the power that lies behind 
the eonvenient interface of the Xilinx 


CORE Generator 





it ie uteful co Took. 
at the design it 
produces, 


Consider crating a 
6EKb memory con- 
figured as a 6Kil1 
array using the 
dedicated Block 
‘SeeoRAM resources 





"The met saghlor- Fue 2- The 6k! Blick Memary ative 


ward slition wold 
te wo divide the ara indepth and vo wie 
sie 1Ke18 peimiives, a ilustested in 
Figure 2. For his sluion you would ned 
tad logic wo muliples the ouput of 
these primitives. To avoid eeating thie 
tukipleing log, a second solution 
would be to panition the dats but i 


‘wide, instants 8K2 primitives and 
te concatenate cei ouput buses. 

For both these solutions the memory 
requitement is 66K, but che implements- 
tion requires six Selec RAM blocks and 
represents a unlination of only 61% 
(66K L08K-619%8). 

















Note: Ab ot ero acters han 
gored ae 3p) rad 








Figure 3 pletion pracy the Maly Geer LeiCORE 
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“The optimal solution, andthe one impe- 
‘mente by the Kili LogiCORE, wes thee 
2K9 printer combined with ane BKA2 
Pimite. Ie wet four Block See RAM 
sia ecpreent 3 esoure utzon af 9296, 
Tnadklion, the mukplesing logics includ 
cel withthe generated coe. 


‘Asa second scenario conde the imple 
‘mentation of euakipler which hs 25- 
bie signed number on one input and a 35- 
tie unsigned number onthe seoed ipa, 
ated wes the Vinx IT mpl Ebr, The 
‘elution requitessplting the operands int 
slices dha ae no ger than the input width 
of dhe Vinexmulipir primitive (18 
i). The width of B is 35-bit, and an 
non bis needed to teat Ba signed 
the fill pion produc wl be 6-his, 


“The implemenstion produced by the 
_Maliply Generator LogiCORE is shown in 
igue 3. The si bores on the left hand of 
the diagram sepretent individesl 18-bit 
nulls pimitves and he ial putt 
shown 2 P{600). Not only i this imple 
‘entation the opi slant aural 
ially provides you with all he adional 
logic and adders tees requied to imple 
‘ent the muhipi, Pipelining the ale 
tion cin dramatically incre mkiplier 
heoughpur (pipelining eines ae shown 
2 dahed boxes in Figue 3); The core 
‘lls you eo minimise or maxi the 
amount of pipelining, As with ll 
LogiCORE implementations, the generated 
dig sully ese and yr 

Condon 


“These examples llr both the complex: 
ity and uy that unde desig generat 
cl via the Xilinc CORE Generator I pro- 
ides fl suppor fr the wel of seit: 
trad features of the Vinx tt fail and 
provide you with the aby eo quickly er 
se solutions with fundamental bulling 
‘cks. By simply invoking the CORE 
Generate and entering the required contig 
‘waton, a optimized and verified desig is 
ested using SeartlP technology. The 
cimbination of powerul cove generation 
technology and the new Vine device 
fearresguanees you a Gt and piles 
timer mater. 


Sen, 


Virtex-II Building Blocks 








Each embedded Vinet-ll block 
SdeaRAM is 18Kb of True Dusl- Port 
RAM with to filly independent aces 
por asia in Fg 4. Each pot 
Iehaves synchronously ele w is owe 
ec ape These ae eo eps ica 
ut bts one for acceing det and the 
caber for acesing diced py bie, 
“Table 1 lis the aspect ati ofthe pots 
svalable in the IBKbit Block 
SleaRAM primitives. Foe spplictions 
that do noe reuie pati information, 
the we buses can be combined wo yield 
lager memany wide 
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Each embedded mulpier Mock is 
an 18x18 2+ complement signed 
multiple. ‘The MULTISX18 
primiive, ustrated in Figure 5, 
thas wo 18 bie inputs and 2 36-bit 
product. These blocks ate opti- 
mined for performance and low 
power consumption, and ean vay 
furperform an 18318 multiplier 
implemented in general logic 





Figur 5- MULTIBXI8 pit 


revourcen These multiplies can be coupled with the block RAM and ute 
dedicated high-speed interconnects between the multiplier and RAM blocks, 
Allowing for efficient mulpy- accumulate fer constructs, 





Design Optimization 


Take Advantage of Leftover 
Multipliers and Block RAMs 


Here are some ways to make your designs more efficient. 








You ean ether pafor a logic shift 17 
input bite by holding the MSB input 
low". of perform an atihinete shift of 
an I8-bit 2vcomplement number, effec 

tively siga-entending the MSB, (A con- 
ventional CLE-bated shifer would have 
to wie an aay of m muiplerers, each 
with w inputs, and require a lnge 
amount of routing eesourees) 


In any case, shies larger chan 18 bits, 
and barrel aifies of any lengsh will 
‘equi enteral OR gating ofthe ouput, 


‘lock ROM State Machines 


Because block RAM can be configured 
with any set of initial values, they make 
‘cellent dual-portregitered ROMs, At 
‘shown in Figure 1, one half ofthe block 
can be wed as fst FSM (Finite State 
‘Machine, and the other half can be wed 
{for 36 aldiionsl parallel ourpus 


“The dua-port memory is divided into 
wo completely independent, hallsize, 
singleport memories by eying the MSB 
sures bof one port "high (A) and che 
‘other one “low” (8). 


“To erate a 256-sate FSM, Port Ais con- 
Sigured 2K 9 and is wed as 1K x 9 
single-port ROM, Eight usp ae fl 
bck saddest input, stepping through 
the 256 states. The remaining ewo 
address inpats detrsine the four-way 
branch. Any ofthe 256 sates ean condi- 
tionally branch to any set of four new 
sates, under the canttal of the wo 
sedate inputs 


Meanwhile, Poet B is configured $12 x 
236 and is wed a 2256 x 36 singl-po 
ROM. Port B recive: the same #-i 
state-definng addres a8 port A, and 
ives 36 outputs tha ean be abiealy 
efined foreach state 


Without any los of speed (200 MH 
ax), you can easly diy the desig va 
2 12Ratate FSM with an cighteway 
bbanch, ora Gtatte FSM with a 16-¥ay 
branch, If you need additonal branch 
contol input, they can be combined in 
an input muller 





‘sone, 


“The advancager of this design are 


+ Low cast (at if dhe block RAM is oth- 
cexwise not needed) 

+ High sped 

1+ No layout or routing sues 

+ Complete design freedom, 

More Spaced Uses of «Block RAM. 

Alia eeavty can go along way. Hite 

are some more desig ides. These slu- 

tions are compat and Est, and compete 

well agsinet mote conventional CLB- 

based impeteenatione 

+ 20-ic binary counter, 18-bit binary 
updowa counter in one block ROM, 
configured 1K x 18, cunning up to 200 
Mis 


+ Suedigi BCD (Binary Coded Decimal) 
‘counter in one black ROM, configured 
512.2 36, plus one CLB, running up eo 
300 MHz. (These counters use oe port 
forthe ee significant half of the count- 
ex and che other pot for she more sg- 
nificant half, This is pomible because 
the count algorithm, stored in the 
ROM, is common wo both halves) 


Fi 1 lk 
BAN ood 
25608 
‘saw 95 
‘dnl por 
te par 








‘Two independent 11-bit binary 4 
digs BCD converters, with the black 
ROM configured 1K x 1 and the LSBs 
(Lease Sigaificane Bis) not pasing 
through the converter 


‘Two independent 3dige BCD to 10- 
bie binary converters, with the block 
ROM configured 2K x 9 and the LSBs 
not passing theough the convene 


+ Sinecesine look-up tables wing one 
pot for sine, the other one far easine, 
‘with 90 dereeaifedaddreses, 18 bie 
mpline,10-bie angular eesaltion, 


slaw tofrom Actiw telephony code 
converte, oF Aa to ina converter 


Condon 


‘We encourage you to analy any Vir 
design for lefiover muller and black 
RAMs You ean ute thera to unburden the 
logic fibvie where possible, Furthermore, 
sing muliplier ae shifiers, and Block 
RAM as state machines, ato simplifies the 
design efor, sguificanly reduers outing 
‘overhead and power consumprica, and 
‘achieve higher performance, 


Ie is had so beat his combination — 
‘especially when i comes fr free 








Networking 


System Pack 
for Optical Neh 


ty Ron Dasepe 

‘jis Pt Mag Mao, hx 
udgoy@eon 

his being 

jn cad Sei Ei, 
ache 

Xiline has developed a suite of 
LogiCORE™ inglecral property Mocks 
te perm the System Packer Inertice 
(S01 function between the Physical (PHY) 
and Data Link ayer devices fot POSISDHL 
(Packet Over SONET Synchronous Dig 
Hierarchy) Sher optic applications. The 
cores dese the exploding demand of ve 
‘woe IP lteret Protocol afi by ensur 
ing Xin devices ae connpcbe with the 
(Optic Imereworking, Forums (OIF) 
‘PICA Phase 2 senda a well atthe SAT- 
URN Developmene Goup POS-PHYTM, 
Level 4 (PLA) inefice. The cores assure 
compliance with the OC-192 data ranser 
standaed by moving IP pack ata data rte 
in exces of 10Gb 


‘at TY Markt 


“Thelen cores, feel to 2 PLA coe 
ake we of unique fants evilabe oy 
the Kins Vitex?" Phform FPGA atch 
tecaute ~ inching DCM (Digital Clock 
‘Manages, enhanced Block RAM, and igh 
spend LVDS UO baler. Combined with 
Pladorm FPGA DDR (Double Dats Rte) 
Aegis the PLA coe ca suppor dasa 
upto B32Mbl pe pin pic 





Rand 





lin i working with the OTF and che wok backbones doubling every st w ine 
TATM. (uyncvonous “Tianser Mode) months icici wo provides high pe 
Forum to promot the SP-4 Phase 2 tan- formance, sable, stem solo, 

and. lng wither ndasry ending ne rine ne 
caeepciceaprer yi La ee 
daign and deployment of ds swiching The POSISDH Physical Layer Ll 4 
and routing produc wsing ineropenble  POS-PHY LA) inte allows the intr 
‘pial neworkingtcchologs, “The connection of Physica Layer deve to Dats 
improved effiencis and lover cst per tk Layer devas in 10Gs POS, ATM, 
Mic of POSISDH pacer nal makes ie Ebene splcions. Whe the ing 
an enaling chnoloy fo gigit roe, PLA core cn perfor the inte Rion 


techie and optical crom-cannect switches, 


aed a wide cage of malkisey 
ice DWDM (Dense Wave 
Division Maliplering) and 
SONET/SDH based anni 
on system. The PLA cores 
implemented in Vineet 
FPGA allow nesegeertion 
owed develope to eect 
thee atenn eto mathe, 


In addition o providing fly 
standatd-complisnt cores, 
Xilne is collaborating. with 
leading necworke device dee 


pers ining PMC Sita, AMC, and 
Conexant — to ensure interoperiiy 


‘both ideo the PLA bus a shawn in 















































ie 1 OF SP4 Pha 2S ern Made 


gure the FPGA implementation igen 
cally intended to operon dhe Data Link 


eoven theXiine neworkingcorerandthe fot ae 
Jat industry produces By combining the 
leadingedge performance of Vines The SPI-4 (PLA) ince has he flowing 


ovis Kling PLA cor and PMC-Sies eee characteris 


‘orConctantsOC-192 PHY devies,acom- + Poincto-point connection (such ae 
plementary solution is aalble to our rycen a single PHY Layer and a single 
aun eutomes, Wih IP waffic on net Data Link Layer device) 

see 





+ Suppor for 256 ports utble fer STS-1 
tpanulariy in SONET/SDH applications 
(192 pora) and Fas Ethernet geanulaty 
in Ether spliations (100 pars) 

Thana eceive data pat: 16 ie wide 


+ Source synchronous clocking where the 
source of the data peovides 2 data dock 
‘+ Tnvband port aes, starlend-of packer 

Indication, exrr-contol code 
SIVDS HO GEE 15963 ~ 
1996 [1], ANSUTIAIELA 4 

1995 12) 

+ 622 Mble minimum dat rate 
pet line using double dana 
‘ate VO 

Packet adres, delineation 
Information, and erarcon- 
trol coding set irband with 
dna in both anomie and 
receive modes, 


1s addton to suppting the 
lined PLA ine fetes, the 
linc PLA coer were developed 
‘with congue FIEO bales 
ting Vinexll Block RAM. 
“The Vinee Black RAM pro. 
vides high-performance data 
teadlwrine cco cies and. a 
fo tines increase i deny 


‘ine grained adjustments (unde 50 ps) of 
the RDCLK (Recived Clock) relative co 
the RDAT (Received Data). The fine te- 
lution allows the RDCLK to be adjusted 
to the opinal sampling poe relative co 
the RDATs eye pattern 

[Not shown in Fite 2 ae the PLA FIFO 
imerfice blacks for implementing the sine 


cover previous achierces, The ee 2<PL4 0 Bock 


Block RAM allows appropriate 
afin wo match the equited 
donne suppor fr che extemal PHY ASSP 


“The coves ute LYDS 1/0 bulfee paired 
with dedicated DDR sestes inthe data 
path nd LVTTL V0 buffers inthe FIFO 
facut path, The intemal data rate it 
teduced by expanding the 16-bie wordsin 
DDR format on the PLA interface to 
Gbie (ourword) singleedge cocked 
fortateunaing at half the PLA lack ate. 
‘The cote ust the Vitex-It DCM at 
shown in Fgute 2. The DCM generaer 
internal and exertal clack vo meet the 
sggresive sytem jeter requitements 


“The cores insplement “sate alignment” 
ofthe seceved data eo the clock by uting 
the DPS (Digial Phase Shif) function af 
the DCM. The DPS module permit very 
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de or mip inks or ports. The PLA sink 
lok store daa recived for pater 
linkin a ingle FIFO baler long withthe 
link ade nforaion decoded from the 
control word preceding the dat bur. 
‘When data is recived, the addes infor 
acon sete fot the recived co 
tol word. The addtes and data ae writen 
ino the sink FIFO, Tworbic dial pore 
‘Block RAMs a sed vo pats the pe-chan- 
‘nel FIFO statu betwen the PLA interice 
and the users aplication. The PLA sink 
‘lock tenets the FIEO seas informe 
tion scconng to the contents ofthe FIFO 


“The PLA source section decides the FIFO 
stars chanzel (How contol) information 
and writes it wo the dul-prt black RAM 





for each channel, The low contol infire 
tation is used by the PLA cone eo deter 
tine the channel aus ofthe bus. Once 
the core sceives the fw cont informa 
ion, i¢ determines the lnk (des) and 
arent of data o send The coe meninos 
the fil level ofthe source FIFO to deter 
tine wheter to send dara ot ile contol 
‘wots onthe PLA interice. 





Condon 


“The Xilise POS-PHY Level 4 cones ate 
arilable a iced seis designed to iene 
‘operate with industry leading POS/ATM 
framers and mapper to achieve cari 
dat performance, The cores have been 
configured to intrfice toa singlechannel 
0C-192 device, a 10-channel by 1Ghis 
deve, and a4channel by 2 5Gbis device. 
‘Werkng in collaboration with engineering 
teams fom PMC-Sierra and eters, Xin: 
is verijing. he cores by wing erence 
eign provided by each scandal product 
developer The Xin team solves sytem 
deeoper? 10 Ghpe performance sequin 
ment by offetngimeoperbl, standard 
‘compliant, Packet Over SONET cores. 


Pere 





FPGA Configuration 


System ACE Technology: 
Configuration Manager 
Breakthrough = zs» 


Systems: designers today face unprece- 
ested challenges and opportunites in 


New configuration manager technology from Xilinx provides 1 ee, 
a flexible, pre-engineered, hightdensity configuration solution ologes and standards are con- 








and changing. Customer 
‘comipetiensoggrsively 


a 
logic toeee etetebarker coq 
rents, achieve system Mebiliy and per- 
formance eget and sp into new tech 
nologies sooner Hi eOhperizrs using 
static of custom logic ements. 


Ty meet the demands of stateof-the-ae 





“designers with 
Gecieetes, cuing-edge design tools, 
Sandal che neesary implementation tech 
TlegiPMineded eo. design advanced 
Pilon FPGA based scr 


(Ode of the most imipeane considerations 


[FGA mien fe 
er die and comple of FECAL 


‘per sytem grow, providing 2 precng 
“nezted, Hebe, and high-density conlign- 
(Rigid becores even more rica 
1 healt of tee Platforms FPGA tne, 
lin! Had developed the Sytem ACE™ 
WG fia lage This sluion pro- 
Ride Uapeeeeleed configuation Hex 
Wil, ersge densi, and salabily in 2 
drop in, ready-orimplement module 


‘soa 





‘Wot i FPGA Usoge 


Uns znd, programmable logic dvs 
ere primary wd a ge gic” ing 
"various system functions together and acting, 
Sa pmpernatle high ped iene loge 
FGA une war weal lini one oe 
so dois per stam. 

Now owe dew the innptin of 
{Spotl funcoalty 

hd the expansion of 
perfomance and opie 
bis, cueae genes 
sion repropammnble 
FPGACare becoming the 
core of araced des 
toni amen, perf 
ing a vey of epi 
taal and gee fc 
Sint, FPGAG a atthe 
fear of gene devop- 
mnt bece the 
Deine Platform FPGA 
Ine inept ope- 
died fnctoce high 
peiformance poles 
Soot and inte ce 
citi ite the FPGA 
“Be” The lnceaed 
cops nd Ne 
17 of FPGAs eave vo 
ASICs ~ epeily in a 
sword pel compen pede dev 
pen cps asad the we of 
Inuliple FPGAs for aye core loge 
‘Alona dhe seage deny of FPGA 
dls nw ew spins ic romingp- 
iy Acening to Duce, rg a 
tidal FPGA degen deny gp 

4 1999 and 67% in 200, 


otigaatin Challenges 


“The incrested usge of FPGAs in indvid- 
tal ectoni yer i leading to prow 
ing focus on FPGA configueation design. 
“When only one or two FPGAS ate used i 
system, often only one coniguaion bit- 
stream is needed. In this ae, a dedicat 
‘configuration PROM is fit and simple 
‘configuration elton. The speed and ene 
of implementing a PROM-base solution 
‘ofits the cot of adivonal board space 
‘taken up by the PROM. 
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‘As the number of FPGAS per sytem and 
the seal for Mealy is coaiguation 
ows, however, using mulple dedi 
PROMs becomes unwieldy. With mul- 
FPGA sytem, it becores mot ficient vo 
tee x centralized souce for configuring al 
FPGAs. The standard solution ha ben to 
te an orboard Oh emery cootclled 
by an embedded micropocesor ot PLD. 





With + miroprocesor, configuration data 
{spl dict bom tem memory over 
the memory bus and fed to the FPGAs 
through the JTAG interface. Alernatively, 
PLDs pated with eorsmodiy fash memo- 
ty cam be wed vo configure FPGA chain, 
supplying bistream data either serially oF 
ight bits at ime, PLDs manage the chip 
‘table and addres lines while configus- 
tion dts is evo the FPGA chain, 


‘While ths a aid oprions, such embed- 
ded FPGA. configuration techniques ate 
comple design challenge equiting rlble 
Alolopment moures, For ample sjtan 
gins mast devote design ell vo devel 
op and tat miropncenor code for FPGA 
configuration. Furbenoor, sem 2p 
timer ae delayed 4 the microprocesor 
‘temper to manage gene open arp 
and FPGA. configuration sinulneoudy. 


Bus contention is alo a danger ding se 
tem tarp when the FPGAS compete with 
‘ther boa recutes for miroprecesoe 
and memory acces. Moreover, embedded 
‘elutione require extra board space forthe 
‘ional coniguation storage memory. 
Using JTAG Boundary Seans for board 
venting. and FPGA programming can 
sei separate trace line abd cathe 

control devices When 
king FPGAs and CPLDs 
(Complex. Programmable 
Logie Deve) 3 congue 
ration cool, device 
all to che boud simply 
to conver FPGA dod 0 
ade ineremens, and ia 
serial rode, wo eine che 
dita. The FPGA ao needs 
a epuate PROM to config- 
tte asthe contol 


The System AE 
Catiguration Slaton 

Given the opens deserted 
above and the growing 
need for confusion 
Aexbiliy, designer wing 


Bure 1 The Sem ACE confirton manager i mecomponent lt: ax ACE multiple FPGAs were 
la male (ef and on onboard ACE Coal i devie. 


faced with the need «0 
sake a tad Usa sl 
‘contained, preengineer, 
‘mult-PROM solution a the expense of 
‘boa space, or devo engineering devel 
‘opment and debug time wo design cur 
tomized,space-ficient, euble configura 
tion solutions using enboard resources 


“To solve this problem, Xie developed 
the Sytem Advanced Configuration 
Envonment (Sytem ACE) configuration 
manager — a spaceflicent, pre-engineered, 
Iigh-densty ‘conligurton. solution for 
smul-FPGA stems, The Sytemn ACE cone 
figuration manage is avery Heil, eo 
piece configurtion sluion compre! of 
the ACE Fiah™ module and the ACE 
Conta chip, at shown in Figure 1 
"The ACE Fash interface accommodates 
removable CompactFlash (64 Mb to mare 
‘han Gb) modules, tthe IBM Micodive 
(2 Geo 8 Gb) ll wth the same form fee 
vor and baat space epuirement 








figuration 





‘iar 2- This ACE demotion board fates Viste I FPGA, en ACE Conraler hip 


da rmonale 256 Mb ACE Fash module 





For penpecive, individual Vice 
[FPGAS requive fom 300 Kh 10 33:5 Mb 
of configuration data. This means that 
tore than 200 ofthe largest members of 
the VAL Ely can be conigued with ne 
System ACE salution. The wse of 4 
CCompactFlah interface gives ayer 
designers access to highdensity Bash 
memory in very efficent foorprine that 
does sat ctange with denny or product 
‘grteraton, This technology gives deg 
es the fbi wo change the density af 
ACE Flah memory without a board 
tedesign. Becase the CompactFlash intr 
‘Bee suppers remonble media, designs 
can change or upgrade the content of che 
memory by ether swapping removable 
modules or programing sper, 


‘The ACE Controller chip comes with 
bailein cont logic and a vty of ope 
line inteface, This device ithe inter 
{ace tothe ACE Fash module, the FPGA 
cing an exerts environment, and a 
‘yer microprocenor. The ciety it 
prised for seating dat from and writ 
ing dats to the ACE Fath rmodule. The 
etal configuration mode takes bit 
tera from the memory module and 
configures chun of FPGAC via 2 JTAG 





Hand 


clin, Thee salu atest JTAG incerice 
or programing. and testing of any 
devices supporting JTAG Boundary Sean. 


“The two min advantages of the Spm 
ACE solution are sytem configuration 
management and upgrade management, 


Sytem Nanogen! 
Syemn ACE technology ithe fit pre- 
engineered, centralized configuration 
tclurion to provide both the bie density 
and the contol logic vo mtanage conign- 
tation for all FPGAs within a sytem, 
‘Along. with an optimized. snemeory-to 
FPGAchsin inverice, thet ie also a8 
ineface for aces tothe FPGA chain by 
external programmerstestes, and 4 
tere mieroprocence interface foe ine 
grating Sytem ACE technology with the 
fea ofthe ste, 


CCemnalising coniguation management 
‘minimizes board spac, simplifies chang 
ing bisteams (cher during peotoryping 
‘or ithe Fld), an allows system micro- 
processors to ave a mone tneractive vole 
in leveraging sctntiguration to inerese 
syste lib. systema with uh- 
ple boatde connected through a back 


plane, one Sjntem ACE module can be 
the pet bout to manage the FPGA con 
figuration of eich boud. I however, one 
JAG chain connece all FPGAs sere 
‘multiple board, one Sytem ACE module 
‘an configate all FPGAs across mule 
Boards. 


Sytem ACE technology allows for the 
‘worage of multple inte atone ine 
in one locstion, permining one board 
design to serve selkiple purpois. For 
trample, iflight vations of an FPGA. 
tbsed system are being shipped to dif 
feat marke (for example, wo secomme- 
date deen interface, broad, oF ec 
trical standard), a single board can be 
exigoed for al dese mathe, spl with 
fren dtaue ster configuration bite 
sete dxerining ser funetionaliny 


For designs using FPGAs with Empowet 
embedded procenors, Sytem ACE can 
be used to configure the FPGA, provide 
the boot code for the embeded proces- 
sor core, and stare and deliver the 3p 
‘ation software to be run on che proces 
sor core. This gjves 4 self-contained, 
<rop-in conBiguaton and software str 
age solution for EPGAr with embedded 
Procesion, requiing ne intraction with 
an extermal procesoe. 


peed Maen 
Syem ACE echnloy gay sinplies 
\eradingodebopsngFPCALbscl 
coco 
mecha pen tree cate 
Sistem it aurea the ACE Fisk 
del eis ee eed pee 
Ace Einieg eeaneeeae 
tins amply oy piel epg 
the Ace a eee - 
none eae 





Because Syutem ACE technolony uses 
removable media, system manages or 
designees can esl remove an ACE Flash 
memory module (See Figure 2) and either 
reprogram it on a desktop or replace 

with another module concaining the 
Updated bitteam flex. Whether for a 
promoyping board ina lab oan inralled 
system in the Geld, manually rcoafigur- 





‘so 





Pore 3 Tipe Sem 
ACE drag srace 


ing an EPGA-based ester using Sytem 
ACE technology cequie ie effort. 

ACE Flash svemory can alo be pro- 
grammed and read insytem, flitting 
ay uplstes ad eevision. This capably 
Giminate many requirements for eytems 
to be manually updated. In-sytem pro- 
ramming can he accomplished by down 
Toad cable or dhrough a network interface 
“Neswork reconfiguration of System ACE. 
memory eliminates the need for 2 dirt 
inveface, Designers can remotely update 
ce debug spaces by tansmining 2 new 
biceam “orer a. network (eich a, 
Iernee or witless WAN). In addition 
the bility o sore mulple bicereams and 
thaye the miroproceior activate any bit 
stream a anytime allows sytem adminis: 
‘rstrs to maintain diet secs to all pre- 
iow versions of tem configuration 


“The ACE Fah le suture simplifies she 
storage and management of muliple bic 


‘i 


stream. This ipl Berea capabiley 
empowers dagners wo use single ACE 
lah ear wo run BIST (Bull Self Tex) 
ppanems, PCI applications, of 40 store 
‘multiple bisteam yaraions on single 
design (for cumple, versions for Nosh 
‘America, South America, Europe, and Asia 
see Figure 3). Alo, Xiling FPGA daign- 
cm with Empowe! embedded processors 
‘an sore the FPGA configuration bic and 
the procesor microcode in the same 
source. Sjtem ACE technology handles 
the intliation of both the FPGA cll 
and the delivery of microprocesor inial- 
{nation sofevat. bn addton eo config: 
tion data, designers can sere reared infor 
‘mation wich the bittreams, including 
tele nots revision history, user guides 
FAQs, ot any other supporting fs. The 
tnieropocesto interac helpet uly we 
the ACE Fah capacity for purposes other 
than bitter storage, such at genic 
scratchpad memory 





Spee ACE sofware ic sally integra 
fl wit exning Xilinx progarsing sf 
‘ware, Astandard Ble management eucture 
lows fr dig and-deop fle manipulation 

‘ACE Flash modules from any 
‘Windowi™ environment. Unix versions 
wl alo be avaiable in 201, 


Desiger an we ACE Fad modules sp 
lid by Xin (128 Mb or 256 MB) or ny 
‘tundand Compact modules ailable 
from a vay of cid-pany supplies TBM 
Micdives may ako be wed. The ACE 
Cones wil be oflted in a 44-0 
‘TOF? pacoge 

Condon 


Malkipe FPGAs at becoming the cor logic 
‘of modern decwoni stems, sing i 3 
‘rowing demand foe pr-engacee, Dele, 
Sd robust configu sluion. Sym 
ACE. techology fees syseie cginces 
fom reinventing an FPGA. configuration 
‘ptem for cach design poet, enabling 
them wo fects their design eff: on n> 








Insight Electronics 
Offers Two Virtey-lI 
Development Boards 


Supporting either an XC2V40 or an XC2V1000 Virtex:I FPGA, 
these development kits allow designers to experiment with or 
implement many of the new features and technologies found 
on-chip only in. Xilinx Platform FPGAs, 


ier ee 


* 


Development Kits 


ym Bea 


‘ed Mag Way, sh ets 


a baton 


rc dsp band 


alban 










‘The new Vitel fiily fom Xiline 
integrates many advanced sytemlevd ae 
tures into 2 configurable, single-chip 
FPGA. The Vitel architecture incorpo 
rate pre-engineered, onchip stem de 
ments such at DCMs (dig clock man 
ages), leible system ierices with 
SytemlO technology and signa integrity 
‘contol wing XCITE Qing Contolled 
Inmpetance TEchnology) 


any technology advancement like the 
Vinvectl architec, design engineer 
fen need to veal aspects of new fane- 
tions. Designets need wooo shorten the 
leaning curve, whether they are proving 2 
new ides, cing an nerf to an exiting, 
drei or device, validating sft IP cote, 
or just pining a heuer understanding af 
how toute the technology. 


“The new VinecIt development hit fom 

sight Electonics address this need, 
allowing designers tote new Viner fer 
ture qui, easy, and inexpensively. The 
Vineet kite provide the ideal develop 
mene plaforn for general purpote tating 


sau experimentation (ae Figures | and 2) 
Koy Featores 
“The developmen kis flr low-cott deve 


‘opment board solutions and provide an 

atorment of wif feames for the 

Vistext designer. Based on 

the 256+ fine pich 

bal iid ary (250) 

peclage, boatdh ae axl 

ale with either 40,000-ate 

(0 oF one-ilion gate 

21000 Viste It devices The 

TAG por can be used to configure 

the FPGA directly or 10 load the 
incaded XC1800 serie ISP PROM, 


Both night Virtex-Il_ development 
boards house cwo on-board clock cxila- 
ton that operste at 100 ME and 24 
Mba, enabling wet to include mukiple 
dock domains within their designe. The 
boards provide two additional extemal 
dock inputs, for a toa of four dock 
source input, 


Using SysterntO technology, the Viner 
it feature wer-seecable bak and refer 
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ence volkige jumpes that auppore many 
emerging 1O standards, The VBANK 
jumper seting allow che user eo coalig- 
ture each bank of /O pins on the boards to 
opente in 15¥, L8Y, 25, oF 33V 
modes. Sic wer-selectable VREF settings 
tenable the user to input thishold vol 
ages a8 ruled by some 

input seandands 0 cet 
tain user UO pie, 


‘Alo among the eight 
Vier development 
tearld sues stan 
fags at the high prec 
fon, ceeperang 30- 
Ohm VRN and” VPN 
teltor conned on fe 
the aig UO asks 
“The siton mtpom te 
Vieertl  achiteces 
XCITE DEI (ipl 
contol impedane) 
copa, A at bak 
(Beak 0) contains ow 
ponioneies for the 
RN and VPN inputs, 
siving i 2 24-524 Ohm 
fangs The ely of 
thee ering and enfin 
talon ier depen 
taupe” options fr 
caplonng the beak 


‘Boch kts include general-purpose cet and 
prncype cisuity which most deigne 
‘ned. User DIP and push-buton switches, 
2 sevensegment LED display, an RS-232 
terial por and ser UO conestos ae all 
avilable. [nan effort o maximite UO ut 

liao, all of thee cits ean be con- 











Meough techaslgis of Bee 2~ Vint! damon bard Bk dre 


‘Vitter Plan FPGAS. 


“The Insight Vine It development boatde 
demonstrate high-performance LVDS (low 
sokage difletenal sigtaling) through 
LVDS por. Four dedicated receive dita 
sis, four tame data pair, and che 
tespectve trnenit and recive doc ate 
sable foe protayping high-pecd,difler- 
‘tal interfacen The LVDS tesive pore 
includes parallel termination: the tansnit 
por doce not inchide o require this eit, 


For designers who want wo explore high- 
speed, DDR (double data tate) DRAM, 
the XC2V1O00 version of the develop” 
‘ment boat includes 2 16M x 16 DDR 
‘memory fom Toshiba. Due UO limit 
tions, the XC2V40 version ofthe ke doce 
‘ot offer thi fate. 


Sone, 


ected or disconnected from the VO pine 
throgh header jumper. This gives deg 
ces thefcedom to choc how they want to 
Implement UO pin and not wate alable 
esoures on unused, dedi Grea, 


Finally nan efforto provide development 
platforms that ae uly exy 0 te, al 
power supply sources are inchided 
conboad. Voltage references for SV, 33¥, 
23, LBV, and 1.5V ae all derived fom 
the 5 VDC input. A 110 VAC to 5 VDC 
snaps even included to get you up and 
running st son a you open the bor. 


Complete Soltion 


“Like may other demonstration booed sad 
development kts chat Isght Electonics 








‘offers, the Viner kis acecerte your 
esa effos by proving the Feats yo 
need to complete your design. The boards 
‘come with several eference design far tat 
ing the LVDS port, ing the RS232 port, 
implementing. an interfice to the DDR 
memory, and much mote. All of 
these designe ate down- 
loadable via Insights 
Reference Davign Center 
(www insight 
lecrrotiexcoe/slitioeal 
seferenceains), 2 Web- 
tried resource aalabe o 
development it owners 
Insight ala offer a special 
WeRPACK kit version that 
includes the XC2V40- 
buted Vir board 
and power supply a 
WeRPACK CD, and a 
LTIAG programming cable 
‘The WeAPACK CD™ 
contain the necetiy 
implementation tools 
take uses all the way fom 
VHDL or Verilog design 
entry and ayothetis to 
ddesiga implementation 
and device pogearsing, 
Insights worldwide feld 
applications engineers 
provide technical support, 
fa teach you how fo 
the demontrition heute and devlop- 
ment tool, and they can recommend 
‘ppliction sohuions. 
Condeson 


Insight Electonics hae introduced oo 
Virtexll development kits that help 
developers vex and protorpe the many 
new features ofthe Vite Il achitectte 
“The low cove boats come with reference 
design, documentation, and optional 
Xiline sofware bundles. The 40,000-gate 
XC2V40 development board is ailble 
for $295; the one-illion gate 
XC2V1000 development board is avail 
‘ble for $695. For moreinfrmaton, see 
www.insight-electronice.com! 
schist 


tee 


by Gregg Hawes 
SoS ests x, he. 
ghd con 

Viste FPGAC ae the ide platform for 
developing. video applications, No other 
FPGA can provide the combination of 
82 complement signed black mul 
plies, Dig Clack Mangers (DCM, 
dlichee global dock muliplees, Bus 
LVDS 10, and DDR UO, which ste all 
ccna ar the pita math and he high 
todd ned for anaging and nanip- 
lating video data trea 

“To demons the many video indy fox 
tuts and the video IP (application module 
sofeate) ofthe View ll FPGA Baily weve 
devcloped « demonstration board thar pro- 
vides 4 Vineet FPGA intericed 10 the 
etl video supore fncione wich a 


+ Lage fat ame bullet memories 


Video inpus (4 NTSC oe PAL, CCIR 
601656422 forma) 


+ Video oupuss (1 NTSC or PAL, CCIR 
GO656 422 fr) 


+ Video ous (L RGB, 24 bit format) 
‘= Neswotk connection 

= Sper configuration devices 
Stand 


a Virtex!! Platform FPGA 





“Tere te many winging fans 
cme) rll a tera propery 
fo te donation bed wth Ho 
fm aplcaion of nore ahatced ide 
alec The bad canal be wea 
converieas video IP deepen and 
speimencaion me, 
eel Decpien 
“The Viner ko denonsstion band i 
pl yer ofa de utsne The 
tard ale conenion of eveal igh 
tend vid rea om yriot deo 
tour, im 2 coon fre ad ele 
‘pe, Then, ing highest pcb, 
Pcined math, you ean manip ad 
Ime the vdeo, etane, The Vine 
FPGA provider high bandh sce 
deve ed lange mens high os ae 
hee snd he esay coral ag 
“The Vincll archiesel fas high 
lighed by te denoneaton beeline 
+ 18e1824 complemen sige black 
tli which provide high pad math 
esi 
+ Dig Clack Manages (DCM) which 
peril dock des foqungy qth: 
‘Eee phe shifing. and EM ee 
ten bie 


+ Global lack mulhiplener buffers which 
provide clock uliplesing, clock 
buffering, and diseibaion 


* A Necwork connection o 2 Lacl Area 
Netwodk (LAN) and the Internets you 
‘an remotely update the VinexI! ater 
nal algoihine 


Configuration fom compact ash 
memory providing way w update and 
store fnute changes to the peogat 
ting bit team ofthe VineaI device. 


Supported Effects 


Using the Video Demonstration, boar, 
yeu can mix video steam, fom many 
diferent source, in interetog ways. For 
‘example, you can eatly perform the all 
too-familiar video fade or alpha blend 
from one scene to another, whes the eur 
rent video steam (such at 2 baskedall 
game live fed from a sellite, sew 
disappears and anew seen appeas (such 
2+ commercia).To accomplish thi, the 
Pits in one scene ate milipied by a 
Fexction (alpha) while the pines in the 
‘ther scenet are multiplied by “ane ins 
the faction" (alpha). Varying che Fse- 
tion fom zero ro one produces the Hend- 
ing effect. 





‘The mater controller or echnician view 
ing the diferent video input seat and 
the reling video our 

commands to manipulate the input 
sezeams. Thus, just atin a peal video 
production, the master conller queues 


execs video 





up an effet, sucha “oing wa commer- 
‘dal and the FPGA executes the mathe- 
tmatca behind the command 


“The types of broadéate vide effec cur 
renuy supported az: 


+ Fade orom black 
+ Fade through black 
+ Dissolve 

+ Horizontal wipe 

+ Vera wipe. 


Over time, mote effets wll be avaiable, 
‘These expanded effects wl appear on the 
xi 





a webnce video application notes 


‘e201 





Board-Lve ode Diagrams 
“The video demonsnraton boar has fue 
th of inputs five video and a 
tbr of scparte fe bls to suppet the 
increed aroun of woeage and boc 
eed by the eral teams. An aio 
dee i aipponed fr embddel audio st 


‘well a ppting potential aio sgh 
‘updates Bom a network connection. The 
beard can ako deve a TV monitor. blak 


ager ie shown in Fite 1. 
Board Fennes 

‘Four sores of lve vide input (cher 
NTSC orPAL) 

‘Composite and $Video inpus (fom a 
camcoder) 

‘Separate fied graphic nage land from 
(Congas Fh mesey 

“+ Reskiime video ouput OCYGA toudh- 
sen and/oc NTSCIPAL ouput) 

+ Composite and S-Video NTSCIPAL video 
and RGB output 

Video fac (des, disales, wipes, and 
soos) 

+ Compact Fash FPGA configuration 

‘Touchserenselected video source and 
fleas. The wouch screen is enabled by 
S232 port video source seletion and 
‘lcs te lio pubton erable 
“Audio eviching 

10 Base and 100 Bae TX Eshemet 
support 

+ XC2VGOOOFFIS17 Platform FPGA 
suppoet 
Univeral power apply made, 
Verog Modder 

“The following se of fancions 
mrinen iniily in Velo, 
se availble for me 
with the Vinexll Video 
Demorstation Boar: 

User Interface — Push 
button scan affects 


+ ZBT memory intetface contest = 
Drives data to and fom the FPGA and 
ZT RAM 


XVGA contller — Ouputs dat to a 
‘egal computer monitor apts or 
[NTSC or PAL). The module will work 
with any eesoluion given the sight 
amount of memory, the 4-channel ver 
Son willuppore 1024: 765, the -chan- 
fel version rune at B00 600 

+ Clack generation — Generis four dif 
cnt lock tates, supporting various video 
functions, the audio codec at 
25.576MHe (if dhe DCM will work with 
the tequired tai), and 25H for 
Esher 

+ Line eld decoder — Asin in desing 
frame and Geld parameters 

“+ FC seri inte standard — Loads ini- 
‘iletion parameters fan the FPGA to 
the vdeo peripheral chips 

+ On chip line balers ~ Allowing lgo- 
tid pele to be proceed veally 

Toulace Geld to nom-inelce famet 












what is seen on the Fire 1 Blk digame 


oupur screen 


‘sone, 


De 


* Color space conversion 
+422 w 444 format conversion 

+ Upldown sealing of thurs 

‘Blend and fade beeween fames (video 

proceting 

Check the Video Applications website for 
the te ew funcion. Fue algeithess 
ray include compresion of video data, 
deetion and enhancement of video 
imagery va DSP fanetions, nd addons 
Aexbily to support the consany emerge 
ing video wanda. 


Conceion 
“The advanced syatelevel features and 
the growing list of video-eated 


Tnvelleciual Property make the VirexIl 
FPGA family an ideal choice for video 
applications. And now, the Vitex 

Video Demonstration Boatd gives you 
crerything you sed to quickly and eat- 
Iy explore video applications. For more 





information on the demonaration 
hoard, vist che Xiling website ae 
wor ails com, 





|  acfeera time to al 


Ayes with System- oe ~ 
eel Kits for. 


H ‘Avnet Design Services has devel hepa 


5 wo ne mn a 
4 Virtexcll design in off the drawir 
| boa i ane a 
a -* 
t an’ 
a : 


Le 4 i. ; 








ty Woren Mier Enlustion Kit. This hit allows you ro Conttlled Impedance TEchnology 
el ko, at Ds Sei celine the ViesIt technology and to (CITE) for digitally conled imped 
wernanlGomon lean ate han you could fom us end- ance matching, This inpedancermatching 
ing datasheet (Avnet Design Services capably improves performance, reduces 
Wh party in dhe mukinlionaynee offers handvon canter wotlahops, noi, ad eliminates che nee xteal 
fate range, the new Vieex™I family of online learning, and selfacady coure- matching resinor onthe memory gal 
Plaloem FPGAs can now uly contin the wate to support customers who with to pins. eal allows the sig co be opti 
ey ayneon buing bck soil or quickly less the eciealdeail of neww ed forthe specie memory mole 
ex generation plicaons This new cs Xilinx products) The evaluation kt docs tied in she desig, 
SEFPGA reir new approch in der noc hae all she supporting components 
fepment plaorms. In response. Avnet and inefaces avaiable on the devlop- THE standard components connected to 
Design Servis has created wo new design ment platform, bu it does feature seven He tou FPGA ate an RS232 porta 
~ the basic Vir Il Evaluation Kit and segment and single-bit LEDs, switches, = Wn ie Lpagh pisieioes ne 
the fillfeaured Vitex Development an RS-232 port, general purpose UO Md + TAG port for eanfiguation an 
Paes Tee ss doa vesting. The R5.232 pots convenient fae 
eee ‘emote contol 
you ker, el and dagostis of 


ae, prowrype, Confira LEDs, Switenes a naegrel 
develop, and get Memon Butions unaing 00 the 














paacacri development 
ted application ae ae 
tomathet ahead of Fichanictas 
a be a mative pat of 

aicpel the wer’ applica 
Tie | Vines tioa, The audio 

evelopment ie weil in 
Flam fea foplccions ch 
tebust, Bexible 5 MP3 encoding 
development and decoding, 
platform that can ‘peech recogsiion 
Ce ted oo kek ee Ae Viel Demet aon false 
sore a system Aisgnowtics, and 
level design, It audio alarms. The 





connesos and a TAG por The eah- 
ation kit supports a variety of hands-on ‘Witthes and LEDs provide dhe normal 
nd the mos eammony wed UO pore bs al simple reiowd designs wo Esse and sna sige 
for peripherals. Alo Incaded are four ewnimnareoneyad primed aide 

irate ieburcancoe, — *sbutto implementa cl application. Ty simplify dhe use of highspeed loge 
porn hire Becomes Jo wl ned he fullceddeelap” sa he bad pele scl 
tin ply” that acer Ava daughtcr eM Palo. Gol caaxacon, Ths cremains 
tard fran hardware ned by omparble wh he Tekno ma 
‘Specific spplicatons. By plugging in off, W#™¥l Development Platform Iyer and provide sccese to many of the 
Boshe uilng Macs or alng cur A dagum of the Viet Dewdopment key ig in a dsign. The signal act 
(on compan cds outer Plier thom in Fue 1-TheVinerit pods frum shel naar pig dey 
Iewederdopmen patornyouncelta  2VIG00 FPGA pots all he lgic ino the connector on the Board 
re your dedga s tubecared inet» resumes fre bond, reomneas oe aclce clean, high sped connections. 
SEL Thcel no aed to wet for po, 64biW66 Mis PCI bar wich can ao Ths coniguraon makes ite to probe 
toype FC boars when you cn bud run at 324H/33 MH ‘The Xiline PCI the pina he murce mount devi on 
our own povrpe with plg and go? Cove canbe uel w inericew the PCL the oan and pede dug and vo 
Jone delopmene bode brvancan be pucheed aan psn wih upbeat 

Tn dddidon mo he fall-feanenid davclop- “Se Aemlopesent be ‘Thie four Actas connecocs donate wm 
tment plafarm, Avet Design Serves us The platforms SORAM maduleimertces the vermsning sale and rn the deve 
fe produced 2 simple Vieesll dimly eo the FPGA and es Xin opment bead intoa teal patrm for 


includes a Virtextl Platform FPGA con- 
‘ected toa PCT bus, a wealth of DRAM, 











Sone 91 tine 








tem applications and IP core develop- 
‘ment, You ca selet fom variety of of 
theahelf hardware modules, compliant 
with dhe AvBus specification, to build 4 
complete and applicaton-specii: devel: 
‘opment platform. This allows hardware 
integration and tang vo begin immedi 
ately sipping the lengiby process of 
designing and building 2 prowuype PC 
board. This building-block approach, 
‘wing the AvBus-based platform, reduces 
evelopment time dramatically, making 
changes a matter of minutes or days, not 
welt. 


DevelopmantPatfora Contents 


“The development platform it includes 
the ‘board, detailed user manual, 
datasheet, quick stat guide, and achemat 
jas, Ademonatation program, along with 
the source cede and neti also provid- 
ed. The demo program giver several 
‘eamples and inteifsce fo al che petiph- 
cals and AvBus connector. These cade 
inefices make i ety to connect the 
spproptiate FPGA pine and sours for 
‘ccsting memory, LED, ewitehen, RS- 
232 port, and audio. With this kit, you 
‘an have a simple design up and runing 
inaday, 


Availabe st options area vary of Xin 
FPGA development tool, IP cores, and 
‘Arne daighescind endl, at well at 
‘pplictions and design services suppor. 
‘You cn purchase Xitnx Foundation ™ ISE 
sofvware packages like Foundation Eline 
you dont andy have 2 Xinn develop- 









‘Available Daughtercards 


Planned Doughtercards 
over prcesor me 

















eet AY interce ‘M rocesor mole 

andoy/ ‘PIA (ive Tt nd Opcion 
carom rina tte 
Woden Wiles made 

















1S ign Pees) made 


“il 1 «Caren and plane Be dengirceds 


eat environment. IP cots or PCT ae also 
sable as options and suppor 32-8033 
MH w 66bid66 MPlz operation. The 
current and planned daghteerd endles 
forthe VinecIt Development Pfr kc 
ae lined in Table 1 


‘Avnet Design Services, in conjunction 
‘with Xiline and other Avnet disbed 
semiconductor manufacturers, will be 
creating ference designs targeted a spe- 
cific applications using the Virextt 


Development Phform. 
Vitex Evlaton 


A photograph ofthe Vitel Eraluation Kc 
boat is chow in Fgue 2. The Viner It 
22V40.6 FPGA ie he bea ofthe bod and 
‘pects w the RS.232 port, the LEDs and 
vic the gnc purpose /O connectors, 
nd he Avs daughter conten 


‘The RS-232 port peo- 
vides a simple com 
tmutication port for 
iagronice and sie 
ple application devel- 
‘opment. The avitcher 
and LEDs provide the 
‘oral initialization, 
input and ousput 
tequired by your 
design, The general- 
purpose UO coanec- 
tort allow you 1 
interfiee the board to 


existing hardwate to provide any needed 
VO capably ~ pethape to tex or debug 
1 portion of design of o evaluate an IP 
‘ove, The AvBus daughterean connector 
can be used 10 plug the cand into an 
‘AvBus-complist development pater, 
‘iving the platform addtional loge cape 
bile and acces vo feature availble only 
inthe Vines fail of FPGAS, 


‘rae Design Services Mt Yo Servi 


_Avoet Desig Services ithe wechieal 
sof Arne Ine a weldvide adrian 
etn distribution, ADS as eves- 
al deign cents around the werd 
stl with FPGA design consumes 
abl to ani you with your degn. 
“ADS alo hasan ary of ed pice 
tion engaces (FAES) knowledgeable 
in the design of applicaoee ting 
ie FPGA devs, tecinolgy ed 
tools. Thee engines, aalable wo 
‘Ares cuore can belp you unde 
stand, slcr and design with Xie 
FPGAs and can so seormend the 
ADS FPGA kita would beth best 
fox your design ests, 

Vis wads armetcom for more 
‘information om fr for sevice 
design comming and te get convent 
‘snilbiliy pricing and tecbaical 
‘erature om the Virter IT 
Development Plaform and 
Vireo valuation Ki 
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Elantec DC-DC fects 
Converter Solution °°" 
for Virtex FPGAs 2==--=-. 


UO tnterice power suppl ypc the 
VO merce requires 33V andthe ere t= 
‘aly requis cither25V of 1.8V. You need 
‘table power supplies nd you need to coor 
inate the power teaching and sequencing 
faevons beswees suppl, Many board 
design ae calenged by thee requitetnent, 
Elance Monopower™ Intgeated-FET 
DC-DC Converters provide an optimal sla 
Hin foe Vitex FPGA designs The EL7S6AC 
is unique Syackronous Buck Convener 





wit negated FETS and Internal Curent 
Seoving, Tse anes enable high eien- 
higher reaquency (hi leads vo seller 
induce), and fewer exeral component, 
hing in snimam bard space 


Gore vo 
Foun of Open | ren f Opin 
Tope ica | ear VOs 
dum istan [Toga 

Tia as Vo Seda 
ening Dey | pet rong 


Tile - Pve Bc 


























‘The EL7564C can supply accurate volages 
0f33V, 25, LVeand 1.5V in quantes 
tp e04 Arps. Device cn al be cascade 
‘ed to deliver up wo # Amp, of rote. These 
deviees meet power needs of the Vitex, 
Vinee, and! Vitel FPGAC, In add 
Hin, the Elantee EL7S6AC i able wo sup- 
ply adjusable voltages for terminations, 
down to 1.0V. 


‘sone rr) 
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Tbe 2- EL7564C adil f Mati 


‘aa Example Design 

‘The following design example 
wil show you how easy itis to 
tse the EL7564C. The ollowing 
reqirements ae specified forthe 
example: 

‘Input voltage sange: Ving = 
45V-55V, 

+ Ourput voltage: Vo = 33 
Max outpur voltage tipple: 
Vo = 2% 


+ Ouspus mae current Ig = 4A 
1 Switching Frequeney: Fy = 350 
Khe 
“The schematic shown in Figate 
‘and the bill of material i 
shown in Table 2. 
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igre 1» BL7S6AC Raed Cie Schmati(VIN = $Y) 
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“The falling eps bie cutine how 
dose the pasive components. For a 
exiled design dscusion, plese tle wo 
hance Application Note #18 “Designing 
High Efiency DC-DC Converter withthe 
ELISXX” 

‘Step 1 ~ Esato 

power requirement 

Goto wwwslinecomgbialpowerwesp 
ated fil out he power etmatoe wodaheet 
“Thiel el you your power seuienen 
“The power soquinetens of your design 
ate influenced by ena factory, 6 shown 
in Table 1 


‘Step 2 ~ Choe the eda 
testo divider, 
“The featiack esto divider determine the 
cup vloge: 


Vont+(H)av 
FRY ic chasen to be TAD, hen Ry 2.340. 


‘Step 3 ~ Choose the switching aqueney. 
‘Switching frequency has a gre influence 
fon the ellcency ofthe DC:DC convert 
rand the sit ofthe indutos, Unally, 
higher effcieny is achieved at lower fe- 
qiences athe eviching lose of che 
semiconductors are lower. However, 
inductor component sine decrease fe 
quency increses. 


“The ELVSG4C datasheet shows the Fs we 
osc euve For Fy = 350 Khe, the curve 
indicates tht Cy = 390pE 

‘Step 4 ~ Choe inductor LI 

“The EL7S64C wes cutent mode consol A 
summing compare gener the dry 
‘ele of titel power FET The con 
fttor conspares the fedhack vlog with 
the intemal preset reference volage 
“Togpber with the patented cunt sense 
inp, the comparator determines the ON 
and OFF tne forthe power FET. For pt 
smal operation, the induce eure siple 
‘ange should be ethan OBA. The ape of 
the erent ramp is a function of Voy 
Voursand Ly 


‘sone, 


a, = OA hens 


1 vot 
Le te-Yor dy gee 





“Therein, dose Ly = 47H 
‘Step 5 ~ Choose output exact C7 
“The oupur vole pple, Vo , and ouput 
caren ripple, Al, soemlly determine the 
(Gy vale. The ESR (euivaene seis resist 
te) of Cy mt be es tha 


No 
sem Hog =Tom Set Vo = 2% 


Awuing Al, = 0.84, Choose Cy = 330, 
(ta meee ESR requirement) fr output valt- 
age tipple AV = 296, 
‘Step 6 Choos input capacitor Cla. 
I all the AC current it handled by the 
input capacior Cy. ts RMS extent it 
caleuated a 
Irn = (TROD +o 

No 
tere = dy ete = 72 
“This yi 2A when D = 50%, Thine 
you should ehowe a apace wih 2A cur 
eat handling cpl: Howeve, a ali 
‘ional capacitor i sharing current wih 


thar dhe cumene nquement of Ch, 
cen be sliced. 





‘The Bll of Materials, shown in Table 


2, specifies choles for the other 
‘led exertal component. 
aye Considers 

‘Many 1Ce contain low voltage and 
cue eel analog fictions, They 
lho aut high cure, high speed 
Compu for diving lxger power 
ead, letting bi fees Fane 
tions within a single chip is if, 
due tothe iulanens ye oppoting 
‘eqiemens Gr lw nce at high 
power Te alle thi many never 
Ce have sepute “gual ground” 


and “power round” pin connections. The 
toa iw loaie the high curt high 
‘peed ouput aie into an “independent” 
loop which doc not inefere withthe nore 
senate lw level analog conta Seton, 


“The layout very important fr the conver 
x to fancion propel. Signal Ground 
(SGND) and Power Ground (PGND) 
shoud be sepited wo ensue thatthe high 
pue caren in the Power Ground never 
ier wih the sense ge connec 
to Sigal Ground, They should nly be con- 
ead at one pine acral tthe negative 
Side of ther she inp o output psc) 
In ackliton, the bypass capacitor Cy sould 
bea doen pine 2 and 4x pole 


“The heat ofthe chip is esky disipted 
through the PGND pis. Mainsng the 
‘copper sea sound these pn prefer 
In aldion, 2 slid round plane i aeays 
lpi forthe EMI performance. 


ondion 


es ex to power your Vitex designs using 
the Hanes EL7564C DC-DC convener 
For datasheets, application bi and adi- 
tional infraion cont Elantec online st 
woneclanteccom, af send an email w: 


ryerelantecco 


The EL7564C DCDC Converter 

Features Benefits 
sland ‘ow oad Soa 
=A pCa Nata Sk 


= Curent Mode Catal -* yey Limiting 
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4G Wireless 
Systems 
in Virtey-ll 


Desir of the 46 wikss stems iste acon wih chlengig pout dp: 
mt sus, idl the une ahout fda stem cite stad chs the 
iin, enypfion pocket nope, nd soon Base hte x eso 
cetintis, you asp dose tein sk manogement~ making sue your desis can 


he wih he dangingsordas 


by mes A eso 
x, Aas non, nc 
inven 


‘Vet FPGAs ate an idea platen for 
dignog with ambiguous o evolving wa 
dards. Because of the inherent exibily, 
programmability, and exzemly high per 
Soxmanee (approximately 0.6 TeraMACS) of 
Viner devices, you can ex et difler 
ct aivinerfce schemes and vata i 
‘yer, and you can quilly aa the ay 
tem performance In parila, Vine Il 
FPGAs make i xy to develop bybeid ys 
tema uch as muls-earer CDMA or 
(QAM modulated OFDM, 
OrthogenlFaqpency Dison 

‘Mailing (OFDI) 

Curent, thee ate two principal 4G 
development technologies contending for 
attention: CDMA and OFDM, Code 
Division Mukiple Acces i wellknown 
standard and hat been used fot sever 
yeats. However, OFDM is elatively new. 


tnd 


(OFDM, with many technical vines, is 
endorsed by Nokia, Cisco, Lucent, and 
Philips Sericonductar, and ie eprsnted 
athe mecexor wo frequeney hopping and 
direct sequence CDMA. eit alo pos 
tioned a he technique of choice for next 
‘eneration witler LAN and metropel 

tan networks. The cpabiliry of OFDM 
to cancel altpath diction in a spec 





tally ecient manner without requiring 
taukiple loca cxciltors has won adber 
ents in the TEE $02.1la and 802.16 
weking groupe, However despite the 
support of many key industry players 
‘OFDM isnot actully deployed in mai 
steer wile pte, 


“Tod Caroter, vice president of markt: 
ing for Adapeve Broadband, scent tt 
ed “Weve developed a. commercial 
‘OFDM sytem for one application, and 
we think OFDM hs sal advantages in 
the mobile sens, but we dont ee i or 
fixed point, We think chat adaptive time 
Alivion elite acest sill che bet 


soluson for fz poitt--emuipie, and 
seat hac we stil have dhe fastest system 
‘out there and the most extensively 
eploged> 

Plilp Gee of WILAN sid recently, “There 
ix no question that OFDM and CDMA are 
in contention for some af the same witcles 
sath We believe that OFDM enjoys 8 
number of gnifcane advange, however” 
How ic Works 


OFDM is fundimently diferent fom 
‘other moduli chem Int it should 
probably not be considered + modultion 
scheme a al, boost ic may be anand 
via AM, FM, QAM (Quadrature Amplitude 
Moduli), ad soon. OFDM is proper 
Iy dein a mathematically clean ech 
ig forthe generation and derndultion 
cf ratio waves, Although i origins date 
tack tothe second Word Wa, applic 


to wo wtelecommanicaions new. 


In OFDM the subcatries pute shape is a 
quate wave. The tak of pie forming 
and mvedulation can be pesformed by 
simple Inverse Diseete Fourier Tanaoem 
DET) which can be implemented very 
effcienly in Viewell FPGAs as an 
Inverse Fast Fourie Tanlorm (IFFT). To 
decode the tasmison, a teever need 
‘only implement an FFT. 





‘As you can se in Figure 1, dhe spectra of 
the aubearirs ove. By using an IFFT, 
the spacing of the abcares i varied in 
sich a way tha, atthe target Hequeny of 
‘he exiva signal (diated rr) ll 
‘the agel at eo,Thisis known ae 

‘quency orthogonal." Tis conse with 
Ditecr Sequence CDMA, which user a 
‘Wal code to achieve code orthogonal 


‘OFDM end the Vitex Adtecture 


Vineet FPGAs offer several architects 
a advances d 





allow you 10 create 
furemely efliient implementations af 
OFDM systems 





Malkipirs 


‘Vinee FPGA contains numberof 118 
Za complet signed mukiplien stoi 
ed with the blak Sele RAM™ memory 


Sea) 





‘This association allows high-speed 
access ro complex muleplicand cnefli- 
cents, hus supporting excremely high- 
performance arithmetic. To sce why the 
‘multipliers are so valuable, consider the 
nature of the FFT algorithm isl Ie 
cesentaly decomposes into a series of 
‘multiply-accumulate Functions, 


Digital Clock Management 


“Te succeufilly implement OFDM, the 
teceve andthe tranmier me bein per 
fect synchronization. Synchronising tothe 
tuners data clock ie always neceary, 
wheteas, cater reonery 

fnly nccenaty incoherent 
dection reeves. The dita 
dock rust be recited 40 
thatthe receiver wil sample 
the transmit data symbole 
at the appropiate dime. 


‘An lgscihniesppecich 
uch a incre, ee, 
te a croming dock rm 
fey cn be ingens na 
Vineet devel of te 
fenatons ae permed in 
the digi domain, Thee 
pine appraces pet appic 
tions for the Vinexll Digid Clock 
Manager (OM, For example the DOM 
inthe Vinee devices log with a DDS 
(Dies Digi Sythe er can provide 
the complet nde ery fr ema 
‘lating the incoming dan, The 
fining hae of he pet decide 
lreced by the ds covery led and ex 
ip adj bythe DEM ining conta 
“The DCM canal pes ether ine. 
ica vole chony ofthe eases 
fed rene lching deck dew and 
feguency ambos 

“The DCM can abo dese ihe wesvad 
igual ete the lel ctv Bguca- 
by adding dg dy. Ths eli 
Sl thas dlayed bu hs pret pase 


alignenc ote lal scivesEequete. 
Vine DEMs can dive global lack 
rescues, general lope interconnect, and 
VO pads simultanecusly. This provides 
sail lexi when placing logic 





‘seo, 


High Peformance 


“The mos valuable feaute ofthe Vitex 
family, for implementation of advanced 
wzels sates i the extremely high pr 

exmance, This gives you agent deice of 
fieedom thats ot svaable with hema- 
tive implementations, ich a2 ASICS. To 
lunderesad the value of his advantage, 
consider the fllowing scent, 


‘OFDM Fld Deployment Example 


this example, an OFDM sytem it 
deployed on an experienc bis by 2 
‘witelon service provide. Is located in 8 


‘located Bandwith 


[ASA 


tops of buildings and soon, and mally 
‘pgs ict board inthe base watons, 
Keep in min that tay of these bates 
tion are deployed in regions of the word 
that afer cacti etemes. This expen- 
tive and poenilly dangerous upgrade 
path is part ofthe cst of ewnenhip of 
bre ation constuted igound conven 
tional ASICS, 


Dew ices & he tan casted 
tri a Viner Pr FPGA the con 
Ege of a ele be ion ay 
Be compe seed singly by wane 
fag new Viet enfigaeion Gen 
he cone af ato 
tlie, Thee wchlgae 
coevthle  see w ee 
srw on be eolgred, 
anata ier a 
ing ty hand. Thin pee 
Ay cles you mene 
iy ncn the prc to 
the maser and dp ope 
eh in ce 





Frequency, ure again abolescence 


‘ier 1 OFDM al fr rete pea efiiesy 


urban marke, but ther ate many business 

actors that mst be addressed ifthe ven- 

tue st succeed, incldinge 

+ Which ofthe emerging broadband wie 
ex services wil generate high denand? 

‘What it the peak bandwidth per 
sberbes? 

1+ What i the average bandwidth per sab 
scribes pr service! 


+ What Quay of Service itor can be 
‘ed to diferent the new service! 


“These ie no substitute fot Bed el co 
answer these questions, and there is m0 
better platform for field. tals than 
Vineet FPGAs 


Consider a ete where a sands body 
sdopes 4 new vatane of OFDM, 2 very 
likely senaio. With conventional ASIC, 
the upgzade path panfl. Uy workers 
suse climb telephone plex, clin 10 the 


“Tereir anes dee of Nex 
iilgy which the ViexIt- 
thsed OFDM base sation pro 

Vides, he ability to ede of slizon area for 

petformance. Consider dhe mater succes 

fetes deetibed ove It became evident 
hog ed i and customer ening that 
the avenge autores wat ne a bea cone 
sme of bandwidth the OFDM agin 
oul be te ageed oie wore general pur 
pe loge. Properly done, this would ele 
ince abi to spor rare chanel inthe 
same deve. Ese, the Viet 

Pfam FPGA alls you vo dynamically 

trae of sic area for perforate, 

Gendson 

‘The Vines product faily i uniquely 

sited wo the demanding dig signal pro- 

eng that wll be eqied to ol ou next 

‘generation beodbind wiles service 

owes ute of dedicated high-pefans- 

ane loge functions auch athe high-speed 
multiplies and DCM, along. with 

‘earemely vera high-peformancegea- 

cr bogie, define an optimal olin for 

‘wre designs, 


tee 











in Virtexll FPGs. 


py facts for oie yourdosine but eventualy || 
you have to verity the operation ofthe actual device." 














ty Soda Foetinann 
ny at gh dg 
sai pbb Dat on 


Debugging complex, high performance 
FPGA design cin be a challenge. With sin- 
deeded gels you cin ply connec 
loge aalaer to alo the ines going ina 
and oof a complex device and gue dita 
to very the system or lose the case of ¢ 
lure. Today, however, many highspeed 
digs are using dierent igang, such 
LVDS, to minimize switching. and 
‘mak note, and to allow dat rates pear 
than one gigi per second. The 

Vintec FPGA fay includes 
LVDS capably on al VO pi 
The Agate 

“The challenge you fice when 
debugging isi signals ic 
comeing thera toa loge ana 
Inet. The Aglent approach 
allowa you vo connect diel 
the FPGAe LVDS signa. The 
‘Agilent 167604 sate and im 
inganalis module (fr the 
16700 series logic analyzes) 
allow you to dsealy capa die 


ayer probe connected diel to these 
‘tinct shown in Fg 1. At very high 
speeds the espace loading i exe a 
tighly cpacivepeobe wil introduce fle 
tina inadion to vecing sew ets aed 
chang crial ing in your cei. 


“The probes forthe 167604 hve only 1.5 pE 
of probesp epactane inclading the con- 
tect Thee higrdenty connie have 
‘ound pin locate besween every pir of 
tiga pina, providing excellene chanel-o- 
cand isolation at high speed, thus 
taling high dl sige eaprue 





een signals with an input Fare Difreialcemecrs 


ampide a oy 2 200 eV ep 
st spende up © 1.25 Gbps. This 

‘module operates upto 800 Mbp state analy 
tiv and 125 Gbps in bach! mode. 
Jaa memory depth of 64 MB se 500 ps 
setup and hold ime capably Each module 
contains 34 channels, of 17 channel when 
ting tine eg, Up to 170 channel 
‘pert on a single tie bate and riggs. 
“The 16700 series logic analyzers provide 
any tole cose in analyzing the dita 
once it is acquted. For example, che 
Agilent B4640B Data Communications 
“ool Set adds many protocol analis aps 
tiles. provides a high-abstracton view 
ofthe data and powerful sine colton 
eaeures to asst you in Gndng complex 
systermevel problems 


Lev Capacitance Probes 
“The probes for dine LVDS anass must be 


Aeiged ito your system. Mating connee 
tort ae plced on the boar and he logic 


‘soo 01 


Automatic Setup and Hold 
“Time Adjustment 


Awerdifculy presented by ever inca 
ing dit tei thatthe data window 
cottinue shin, Reliable mesnuemens 
Teqie thatthe lope analysers combined 
‘etp and hold window tbe salle tan 
the data-alid window of the sigh tin 
quiring, The 16760A has» combined 
setup and ol ae alow 8500p, atch 
ing the dari wicow of very high ped 
buses 


Ailend props ope finder technology 
attomacaly adj the setup and bold 
‘window on cach logic anaes channel with 
Joep resolution, This eliminates the ned 
(oe ral adjetent and ensures the high- 
et conidence in accurte wate meature 
rent at speeds 1.25 Gls Automaton 
ot only elves you ofthe burden af mak- 
ing thes tio adjustments mally, but 


ale alia you to opie the agi anal 
rs you dont wate time sequin fly 
darn aon, the em ampere 
er voage changes or you move 10 differ 
‘entastm, you can use ee finder wo quily 
‘ptimine the loge anaes and have con 
ence the dat, 


Single Ended Signals 
Aims you may Gn ict wo we single 
ded signe yu can ite wo Iegsey 
ASICS ot ther prosper The Viel 
FPGAL allow you to ete your design for 
Aiea igang and then set the UO 

pit to 2 singleended UO san- 
ed, When ilped veiestion 
is sealed, the FPGA can be 
‘econfigued to the LVDS UO 
standin with the same pin — 
the development sofa wil 
sutomatially grab an adjacent 
i forthe Neal of the di 
leat pc. The 16760A. can 
alo anal sngleended signals 
ad then convert LVDS analy 
‘ilong with the Vine lt FPGA. 


Condon 


Debugging high performance 
systems that we diferent ig 
tang is ta much ear with 
the Agilent 16760A.sate- and timing: 
analy module 


For more information om Agilent product 
(pt nraglont.comlfind ntpachet 


1 you want 10 Mears mone bout 
Aaj logic arly produc andthe 
line Viet seuton, ple ei 
ter foe the Fase Packer Tos 2 belay 
seminar with a seis of technical 
paper crs to lp meet the chal 
lenges of bighaped IP sexwodking 
euipmene design. You wll beable wa 
peak eo indy expr ad 0 pa 
ticipate in live demonstrations 2 


swan comllnd/Batpacketour 


‘ey. Abileat Technologies 
eon tH 





se ; Virtexell’ 
Plattorm FPGA Infefface | 
for SiberCAM Arrays. 


You can quadruple your network speed by imple ew 


ee a mT IVZ 
RG 


by Jeamtouts Bek 
Prelate Manage, Wa 
asks con 















(ees a 32-bie how procasor (ypicaly 4 
‘neqwork procesion) with one of more 
SiberCAM co-procesors, The SibeBeidge 
Iniies searches, obs search resus, 
ad performs ble maintenance operations 
fr the SiberCAM packet forwarding sab- 
system through single 32-biesynhtanous 
SRAM (Static RAM) ineface. The 
SiherBridge offers lly. symthesiable 
\Vetlog VHDL reference code operating st 
100 MElz to dramatically simpli- 
fy board design, maximize spate 
performance ad aeelerte time 
to marker for newark equipment 
developers 
“The SiberBridge uses che spe. 
cial features of the Vitex 
Pluform FPGA achitecute, 
induding 
DCM (Digital Clock Manager) 10 
eae the spe dock 
‘Dedicated block SeleetRAM™ for 
ceahanced peformance in svng context 
revue 
“DDR (Double Data Rat) registers in 
Virte It WO blocks to burt dats inca 
the SibesCAM device. 


‘Ava teferenc design, the SierBridge hata 
telatively ow gee count. 
‘SecA Device Overview 


ACAM (Content Addeesable Fie 2~ 
Memory) in a stooge device 
dexgned to quickly determine 
‘whether 2 particular value 
ext in ts memory, and ifs, 
at which locaton, The 
SiberCAM device wer 3 tera 
ty sath operator that takes 
three asgumences°O", “I”, and 
“dont ase, Data can be of 
sible wih 

Das it presented the 
SibeCAM device on its etch, 
ica port. Afr sre doce 
cele a raul provided ate 
search eae port. Thi reali 
the adres of the bese match 
Ieaween dhe input dats ad data 
within the SibeCAM device. 


‘soos 01 


‘The SiberCAM device is cther conig- 
‘ued of loaded with its ternary data by 

forming maintenance operations 
‘atimize performance, thete ain 
tenance operations can be done at the 
same time a seatch operations by using 
3 separate 36-bit- maintenance port 
Both the search data and search result 








ports remain available, permitting 
‘unineerupeed addres lookups, 





ier 1 = Sth CAM dec in 2 port made 


For applications that donot requite 
maintenance operiions tobe performed 
i parallel with search opeations, the 
SiberCAM device canbe wed ins 2-pore 
‘mode. In this mode, che mainenance 
‘persons ae performed using the watch 
das port (Figure I). In either case, she 
SibetCAM device expects maintenance 
‘operations to be performed in 36-bi/72- 
bi nulpleed quantities 


Vitex SerCAM ntarfce 


Optimal performance of the SiberCAM 
vies achive when ics sed in iatve 
Spore of 2-pore meds. Howeves, in some 
pplictins eis desable wo perform maine 
tenance operons, initite such oper 
tons and ree seach rele fo ingle 
S2bic iteice lor example, when the 
‘SbeCAM device wed a1 coproceoe 
with a nework proce) 


“The SibeBidge RTL reference 
design permits cher a single 
SibesCAM device ot a cacade of 
SbesCAM device to connect to a 
Single 32-bit por. Typically the 32- 
bir pore would be on nero 
procesor. With SibeBeidge, this 
Proceso a ie searches, bein 
search saul, and. pfs maintenance 
‘operations all ing singe 32-biesynchro- 
nousSRAM or ZBT (Zeo Bus Turmound) 
‘SRAM interes. The Vee II DCM, block 
SdecsRAM, and on-chip DDR segs 
‘combine wo make the Xx FPGA a ideal 
choice fr this intel. Figut 2 shows the 
interice signals beween the SitexCAM 
device on one te of the SbeBedge design 
and a nerork proce onthe cae. 














How Sibcige Werks 
‘The Sibetidge deigh enables msine- 
‘nance and seach operation tobe inated 
‘wing 32-bicregiters. Up wo 32 concurrent 
search requests can be supported, ech in 
“The SiberBridge inerfice contias two 
seit ies chat can be weten to ore 
by the procewor in 32-bie quanstes 
‘Thise eegiters communicate with the 
SiberCAM device wing. 72-bictansfer. 
“These tft teint by wating 2 
the GO regiter, For exmple, consider a 
‘maintenance wre persion. The opeode, 
suse, and data ate all weten to the 
Site datz” neiter fle. Once dhe dat is 
loaded, wing to the GO seiter trans 
fxs the data wth SibeCAM device and 
the operation commence. Search oper 
tions ae insted in asia manner 
For misintenance operations that get 
data from the SikerCAM device, the 
Sibetridge caprures the data in 72-bit 
‘quantities, The daa i then stored in the 


Ro atund 


Register” 





read dat sepister fle until ie ie 
aceeste by the proceso. 
“The Sibetledge doesnot decode the data 


writen wo the write data ester Ble. Ava 
result, i is unaware of whether 3 maine 
‘nace opeaion wil renun data. While 
this simplification sgnifcaney reduces the 
complesey of the Siberridge, ic does 
Impose» sighly greater sofware burden. 
“The sofwate has to know when to expect 
sequen dae. The block diagram in Figure 3 
states therein that write data othe 
SiberCAM device nd cpr data fr it 


Veto Solin for Nex-Geaeraton 
Networking 


‘Combining 2 SiberCAM co-procesor 
‘with an exiting neowuek proces cat 
Increae router oF winch chroughput by at 
much at four times Fr example, a runer 
‘with a procesor operating at 622 Mbps 
can increase its troughput wo 2,488 Mbps 
by adding a SiberCAM co proceso. 


“The enabling technology ~ 2 Vitex 
Platform FPGA ~ isa single-chip solu- 
Sion. With a many a8 10 milion system 
ates, an abundance of on-chip memory 
‘options and advanced rowing resources, 
the Virtes-ll Platform FPGA interface 
enables you to eliminate extetalteta- 
tation sesistrs with on-chip XCITE™ 
Aigally conurlled impedance technolo- 
‘gr manage 16 pre-engineered low skew 
dock domsins, and contol fequency 
land phase with digit clock manager, 
Furthermore, ob-chip DDR tegiters 
Gapur and output) and 18 Kb dual-pore 
RAM make the VirtacIl Platform 
FPGA the technology of choice or next- 
generiton of network switching. and 
outing subsystems 








For more information 200 
wunasilinscomlcappleapp254 pdf and 
wurbereorecom/prodact. te. 
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Tocabit Networkin 


Xilinx Announces 
Terabit Networking Forum 


Industry leaders to discuss next generation sys- 
tem ome rena that nm Year 2001 Worldwide Xilinx Event Schedules 
network demands ofthe terabit revolution. Gcinitnak Geas eS 
Jone 18.213 Dep tof Yop, A 
ty Rn sop Some 240180 AEC ape Arg, HA 
Sten os Pa Haat Mop, Jone 21.2 Wed 2001 Sst ag A 
‘dasa iy 1620 WC 00 rus 
eins, in clarion with indy leader ishing he Son 201 SHUG 200 Boa Bos, A 
“eat Neewoeing Forum ~an all-day even Bacio he Son 2628 MAP 200 es ey, 
capidlyevcving ase intecoonesechnolgie forthe nee G14 mma Deg Col 201 San, Ch 
‘sing ny The et wl be lat he St ic 41013 Fron tater 201) te WY 
vention Center oo Aug 21,201, 
iwi provide tcl overview me coreg en Jans 
“cu nee ngs = er iatencs vas ia 
el = ai See ne foe ome 202815201 Bios, 0 
and lon slo. Over 500 ne coke) A hermanos 
working executives, system architects, Ie ce Martel ltt 
hsign eng sd eel, poduc and mating an Sot t04 une 201 Geel Fn 
Sep ate expected to amend the ie event. The frum wll (911 Enh Spits Cokree Sgt, Garry 
igh lading ede sechnologien and provide an under (a 1S16 Sloane Wald yo Fr 
sending of he atest we hat wl ep you inprve per 
formance ae say on che freon of networking ae ca ‘oar 2001 Ma Pasi Event Sad 
tmanion technol For egton and pogem infor Some 7-28 Ce 201 Sond ti 
imation ve wis comfeaie biy23— tte 01 Tap nee 
Stelter Sanders 34 mxt2001 fa Fen 


Presentations wil be made by industry analyses and expert at eater aes mes el Nem 


well Kline technology staf: Topic wil include 10 Gigabit 


‘oor 2001 Japanese Event Sale 
Enheret, HyperTanspert, laiaiband, CSIX, POS PHY 

Lael 4 and Level 5, RapidIO and 3GIO interconnect tch- one 2001 in ae 2001 ‘eyo nd ik, op 
nologies and mot. Thete wil alo belive demonstrations of or 701 Tail Seis 2001 pon nd SE 
interfice sandals as well a panel dcusin focusing on Nov 7014S 2001 eyo, Jon 


the cullenges of inecface adoption, interoperability, and 
comoplince in an exploding, ofien undefined markeplace 


ain cet th a tee of ty a 
‘Cato ety ern/ acy 


‘This indusey impset cent will provide an unparalleled 
‘opportunity to meet with pees and industry leaders 0 you 
‘indicus common opportunities and challenges, and derive 
Your owe strates for sues 
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Virtex-Il 1.5V 
= XILINX° Field-Programmable Gate Arrays 


XCEL (v1.0) March 20, 200% ‘Advance Brief Data Sheet 








Summary of Virtex®-Il Features 








+ Industry First Platform FPGA Solution = _XCITE™ Digitally Controlled impedance (DC!) UO: 
+ [P-lmmersion™ Architecture ‘on chip termination resistors for single-ended LO 
Densities from 40K to 10M system gates standards 
= 420 MHz intemal clock speed (Advance Data) ~ PCLX @ 133 MHz, PCI @ 86 MHz and 38 MHz 
‘BAD. Mis 1 (Advance Data) ‘compliance 
+ SelectRAM|Im) Memory Hierarchy + Dire! Sgnatng 
= 35Mb of True Dual-Ponttm) RAM in 18-Kbit block ‘840 Mbis Low-Voltage Differential Signaling lO 
‘SelectRAM resources (LVDS) with current mode divers 
= Up to 1.9 Mb of distnbuted SelectRAM resources + Bus LVDS 110 
High peclmance inlertaces to external memory + Lightning Data Transport (LOT) VO with current 
400 M's DOR-SDRAM interface (Advance Data) liver butters 
400 Mis FRAM interface (Advance Data) + Low-Voltage Positive Emitter Coupled Logic, 
383 Ms QDA(Im)-SRAM interface (Advance (LvPECL) LO 
Data) Builtan DDR Input and Output registers 
600 Mbis Sigma RAM inorfaco (Advance Data) - _Propritay high parormance Solctink™ 
+ Asthmatic Functions Technology 
Dedicated 18-bit x 18-bit multiplier blocks + High-bandwidth data path 
© Fast look-ahead carry logic chains + Double Data Rate (ODA) ink 
+ Flexible Logic Resources + Webrbased HDL generation methodology 
Up to 122,800 internal registers /latches with» Supported by Xilinx Foundation™ and Aliance™ 
Clock Enable ‘Series Development Systems 
Up o 122,800 look-up tables (LUTs) or cascadable Integrated VHDL and Verllg design tows 
16ebit shit registers = Compilation of 1oM system gates designs 
~ Wide multiplexers and wide-input function support _Intemet Team Design (ITD) tool 
Horizontal cascade chain and Sum-ol-Products. + SRAM-Based In-System Canfiguration 
support = Fast Selac!MAP™ contiguration 
Intemal 3-state bussing ~ Ttiple Data Encryption Standard (OES) securlty 
+ High-Performance Clock Management Clulty ‘option (Bitsveam Encryption) 
Upto 12 DCM (Digital Clock Manager) modules ~ 1EEE1532 support 
Precise clock de-skew = Partial reconfiguration 
Flexible frequency synthesis ~ Unlimited re:programmabilty 
High-esoluton phase shiting = Reeadback capabilty 
= 16 global clock multiplexer butlers + Power-Down Mode 
+ ative Interconnect™ Technology + 0.15 ym B-Layor Metal process with 0.12 um high 
Fourth generation segmented routing structur speed transistors 
Predictable, fast routing delay, independent of» 1.5 V (Vcr) core power supply, dedicated 3.3 V 
fanout Vocaix auxilary and VECO VO power supplies 
+ Solect/-Uta(im) Technology + IEEE 1149.1 compatible boundary-sean loge support 
Up to 1,108 user /Os + Flp-Chip and Wire-Bond Ball Grid Array (BGA) 
18 single-ended standards and sx diferanial packages in three standard fine pitches (0.80mm, 
standards 400mm, and 1.27mm) 
= Programmable sink current (2 mA to 24 mA) per + 100% factory tested 


vo 
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Table 1: Virtex-ll Field-Programmable Gate Array Family Members 















































Le 
(1CLB = A slices = Max 128 bits) soectan pes htaxtvo 
system Muttipior 
Deviee | SY Macrae | ae cms | Pads 
sates | Array locks | exit | Max RAM ie 
Row Gol | Stes | Dietributed Blocks | (Kbits) 
RAM Kbits 
yeas | aK | 8x8 | ase 3 7 7 7 7 
xeaveo | aK | texe | 512 | 16 3 Ce 
KCaVESO | 250K | aexte | 186 | ae Ea 
xeavs00 | sok | sexee | ao72 [96 2 [2 | 6 | 8 | 2 
xeavioo) | im aoxse | 6120 | 160 a | «| 720 | 8) ae 
xeavisoy | ism | 4x40 | 7680 | 240 2 | |e |e | se 
xeavz0o0 | am] sexa_| worse | 306 Ea 
xeavaoo | aM | eaxse [vase | aa8 36 [9 | vee |_| 7 
xeava000 [awe |_aox72_| zs040 | _7a0 vo | 20 [ 260 |__| ste 
xeaveoo | em | sexes | sa7e2 | 1.058 oe Oe 
xcava0o0 | ew | Ti2xio4 | e502 | _ 1.456 ies tes | 32a | ta a8 
xeavio000 | 1om_| 328x120 | ei.400 | 1,820 we | t2 | 3456 | v2 | vi0e 






































Notes 


1. See deals in Table 2: Matimum numberof user VO pads. 


General Description 


‘The Vitex: family is aplatlorm FPGA developed for high performance from low-density to high 
density designs that are based on IP cores and customized medules. The family delivers complate 
solutions for elecommunicaton, wireless, networking vdeo, and OSP applications, including PCI 
LVDS, and DOR ineraces, 


‘The leading-odge 0.15um /0124m CMOS 8 layer metal process and the Vitex architecture are 
‘opimized for high speed wih low power consumption. Combining a wide varely of lexble features 
and a large range of densities up to 10 milion system gates, the Vitex amily enhances 
programmable logie design eapabilies and ig a powertlaltemative lo mask-programmed gates 
arrays. As shown in Table 1, the Vital family comprises 12 members, ranging from 40K to 10M 
system gates. 


Packaging 


‘Otlerings include bal grid aray (BGA) packages wih 0.80mm, 1.00mm, and 1.27mm pitches. In 
addition to traditional wire-bond interconnects, lip-chip interconnect Is used in some of the BGA 
‘lfecings. The use of lip-chipinlercannact offers mare /]Os than is possible in wite-bond versions 
‘ofthe similar packages. Fip-Chip construction offers the combination of high pin count with high 
‘thermal capaciy 


Table 2 shows the maximum number af user Os avalabe, The Vitex device/package 
combination table (Table 6 atthe end af ths bie dala sheet) detalis the maximum numberof YOS 
for each device and package using wire-bond or lip-chip technology. 
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Table 2: Maximum Number of User /0 Pads 






































Device | WireBond | Flip-Chip 
XoaVaD ee 

oave0 720 

KCAVEEO 200 

xeavE00 264 

avi000 ae co 
RCaVIS00 a a 
CaVE000 16 we 
xeava000 a6 720 
ava000 a2 
eaVEO0G 704 
CaVEDOG 1108 
eavi0000 7108 




















Architecture 


Virtex-II Array Overview 
Vitex devices are user-sroprammable gate arays with valous contigurabe elements. The 
Vite architecture is opinized for high-density and highperiormance loge designs. As shown in 
Figure 1, he programmable device Is comprised of puvoupu blacks (88) and ternal 
configurable loge blocks (CLES), lock RAM, muliplrs, and gta Clock Managers (OCMs). 
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Figure 1: Virtext Architecture Overview 
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Programmable 1 blocks provide the interface betwaen package pins and the inleral configurable 

logic. Most popular and leading-edge UO standards are supported by the programmable 108s. 

‘The internal configurable loge includes four major elements organized ina regular aay. 

‘+ Gonfigurable Logic Blocks (CLBs) provide functional elemenis for combinatorial and 
synchronous loge, including basic storage elements. BUFTs (3state butlers) associated with 
‘22ch CLB element drive dedicated segmentable horizontal routing resources. 

“+ Block SelectRAM memory modules provide large 18-Kbit storage elements of True Dual-Port 
RAM. 

“+ Multiples blocks are 18-bit x 18-bit dedicated muliplirs. 

+ DCM (Digtal Glock Manager) blocks provide sll-calirating, fully dita solutions for clock 
distibution delay compensation, clock multiplication and division, and coarse and fine-grained 
tock phase shifting 

‘A.naw generation of programmable fouling resaurees called Active interconnect Technology 

Interconnects all of these elements. The general routing matrix (GAM) isan array of routing 

‘switches. Each programmable element is ted to a switch matrix, allowing multiple connections to 

the general routing matrix. The everall programmable interconnection is hierarchical and designed 

{support high-speed designs. 

‘Al programmable elements, Including the routing resources, are controlled by values stored in 

‘atic memory cells. These Values are loaded inthe memory eells during configuration and can be 

‘loaded fo change the functions ol the programmable elements 





Virtex-ll Features 


‘This section describes the main Vitex features. 


Input/Output Blocks (IOBs) 


‘+ 10Bs are identical and programmable, and can be categorized as follows: 

+ Input black with an optional single-data-rate (SDR) or double-data-rate (DDR) register 

* Output block wth an optional SDR or DDR register, and an optional 3<tate butler, tobe driven 
irocty or through an SDR or DOR register 

+ Biclrectional block (any combination of input and output contigurations) 

‘As shown in Figure 2, the 1OBs include six storage elements. These registers are ether edge- 

‘viggered D-type fp lope or lavel-sensive laches, 
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Figure 2: Vitex 10B Block 


1085s suppor the folowing single-ended VO standards: 
+ LVTTL, LVGMOS (83 V, 25 V, 1.8 V, and 1.5 V) 

+ PCLXat 133 MHz, PCI (8.3 V at 33 MHz and 68 MH2) 
+ GTLand Gru 


‘+ HSTL (Class | I, and IV) 
+ SSTL(3V and25 ¥, Class | and I) 
+ AGP.2X 


‘The XCITE™ digitally controlled impedance (OC!) UO feature automatically provides controlled 
impedance drivers and on-chip termination for single-ended U/Os. Ths eliminates the need for 
‘extemal resistors and improves signa integily. The DCI feature can be used on any IOB by 
selecting one ofthe DI 0 standards. The DCI system adjusts the UO impedance changes due 
to voltage andior temperature fluctuations. 

‘The 108 elements algo supper the fallowing ferential signaling UO standards 

+ ibs 

+ BLVDS (Bus LVDS) 

+ uWwos 

+ Lor 

+ LyPECL 

“Two adjacent pads are used for each diferntial pair (Figure 3). Two or four YO blocks (108) 
connect to ane switch malt fo access the routing resoureas 
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Figure 3: Virtex InpuvOutput Tle 


Configurable Logic Blocks (CLBs) 


CLB resources include four slices and two &-state butlers. As llutratad In Figure 4, each see is 
‘equivalent and contains: 


+ Two function generators (F 8 G) 

+ Two storage elements 

+ Asthmatic logic gates 

+ Large multiplexers 

+ Wide function eapabiliy 

+ Fast carry look-ahead chain 

+ Horizontal cascade chain (OR gate) 
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Figure 4: Virtexct Stice Configuration 


‘The function generators F & G are configurable as 4-input look-up tables (LUTS), as 16-bit shit 
registers (SAL16), or a¢ 16-bit dstebuled SalectRAM memory (RAMS). 

In addition, the two storage elements are either edge-triggered D-type flip-flops or level-sensive 
lathes. 

Each CLB has intemal fas inleconnect and connects toa switch malt to aceass general routing 
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Block SelectRAM Memory 


‘The block SelectRAM momory resaurees are 18 Kb of True Dual-Port RAM, programmable from 
46K x 1 bit to 512 x 36 bts for each port, in various depth and width configurations. As shown in 
Figure 5, each port is totally synchronous and independent, fering three “read-during-wrta™ 
‘modes. Block SelectRAM memory is eascadable fo Implement large embedded storage blocks. 
Supported memory configurations for dual-port and single-port modes are shown in Table 3 
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Figure 5:18 Kb BRAM In Dual-Port Mode 


Table 3: Dual-Port And Single-Port Configurations 
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‘A mulligier block ie associated with each SeleclRAM memory block. The multiple black is & 
‘dedicated 18 x 18-bt multiplier and is optimized for operations based on the block SelactFAM 
content on ane port The 18 x 18 multiplier can be used Independently ofthe block SelectRAM 
resource. Read/muliply/accumulate operations and DSP filer structures are extremely ecient 
Both the SelactRAM memory and the mulpler resource are connected to four switch matrices to 
‘access the general routing resources. 

Global Clocking 
‘The DCM and global clock multiplexer butlers provide @ complete solution for designing high: 
speed clocking schemes. 

Up o 12 DCM blocks are available. To gonerale de-skewed intemal or extemal clocks, each 
DCM can be used to eliminate clock dstrbuton delay. The DCM also provides 90-, 180-, and 270 
dogroe phase-shitted versions ofits output locks. Fine-grained phase shiing offers high-esolu- 
tion phase adjustments in increments of 1/256 ofthe clack period. Vey flexible Irequency synthe- 
ss provides clock output frequency equal to any MD rato of the input clock frequency. 

\Vieexll devices have 16 global clack MUX bullers, wih up to eight clack nats per quadrant as 
‘shown in Figur 6. Each global clock MUX baller can select one ofthe twa clock inuls and switch 
lich-re@ from one clock to the other. 
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Figure 6: Virtexll Clock Distribution 


Routing Resources 
‘The JOB, CLB, block SelectRAM, multiplier, and DCM elements all use the same interconnect 
scheme and the same access tothe global routing matrix. Timing models are shared, grey 
improving the predictability o te perlormance of high-speed designs. 

‘There area total of 16 global clock ins, with eight available per quadrant. In addon, 24 vertical 
anes horizontal long lines per row or column ae well as massive secondary and local routing 
‘resources provide fast interconnect. Vitex I bullered intercennects are relaaly unaffected by net 
fanout and the Interconnect layout is designed to minimize crosstalk 

Horizontal and vertical routing resources for each row or column include: 

+ 24 long lines: bidirectional wires thal distribute signals across the deviee, 

+120 hex lines: routes signals fo every third or sith block away. 

+ 40 double lines: routes signals to every first or second block away. 

+ 16 direct connect tines: rues signals to nelghboring blocks (ota in al four creclons) 

Boundary Scan 
Boundary sean instrucons and associated data registers support a standard methodology for 
‘accessing and configuring Vitex-II devices that complies with IEEE standards 1149.1 - 1983 
and 1532. A system mode and a test mode are implemented. In system mode, a VirtexII device 
performs is intended mission even while executing non-test boundary-scan instructions. In test 
‘mode, boundary-scan test instructions contl the V0 pins for testing purposes. The Vitex 
‘Test Access Port (TAP) supporis BYPASS, PRELOAD, SAMPLE, IDCODE, and USERCODE 
nor-test instructions. The EXTEST, INTEST, and HIGHZ test instructions are also supported. 

Configuration 
Vitex devices are conigured by loading data into internal configuration memory, using the 
folowing five modes: 

+ Slave-serial mode (bit-serial configuration) 

‘+ Masterseral mode (bit-serial configuration) 

+ Slave SelaciMAP mode (byle-wide configuration) 
‘+ Master SeleciMAP mode (byte-wide configuration) 
+ Boundary-Sean mode (IEEE 1532) 
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Virtex-ll Device/Package Com 


‘AData Encryption Standard (DES) decryptor is avalable on-chip to secure the bitstreams. One or 
‘wo tple-DES key sets can be uted to optanally encrypt the configuration information 

Readback and Integrated Logie Analyzer 
Configuration data stored in Vinexil configuration memary ean be read back for verification. Along 
wth the configuration data, the contents of all ip-lopsfaches, detrbuted SelectRAM, and block 
SeleclAM memory resources can be read back. This capably i useful for realtime debugging, 
‘The Inlograted Logic Analyzer (ILA) care and software provides a comple solution for acoessing 
and verifying VirtexI devices. 

Power-Down Mode 


‘Activated by the power-down input, his mode reduces supply current and retains the Vitex 
device caniguration. 





ations and Maximum I/O 


\Wire-bond and lip-chip packages are available, Table 4 and Table 5 show the maximum poss 
ble numberof user /Os in wie-bond and flip-chip packages, respectively, Table 6 shows the num 
ber of available user VOs forall devie/package combinations, 

+ CS denotes wire-bond chip-scale ball rid array (BGA) (0.80 mm pitch). 

+ FG denotes wire-bond fine-pitch BGA (1.00 mm pitch), 

+ FF denotes flip-chip fine-pitch BGA (1.00 mm pitch). 

+ BG denotes slandard BGA (1.27 mm pitch). 

+ BF denotes flip-chip BGA (1.27 mm pith), 

“The number of 1s per package include all user 'Os excep the 15 contral pins (CCLK, DONE, MO, 
Mi, M2, PROG 8, PWRDWN_B, TCK, TDI, TOO, TMS, HSWAP_EN, OXN, DXP, AND SVD) and 
VBATT. 


Table 4: Wire-Bond Packages Information 


















































Package | CS144 | FG256 | FASS | FGG76 | BGS7S | BGTIS 
Pichimmy | 080 | 100 | 100 | 100 | ter | tar 
Size(mm) _[ 1x2 | 1x7 | 23x28 | erxe7 | stxst | sox as 
Tos 2 | 2 | sm | aoe | aoe | ste 
Table 5: Fllp-Chip Packages Information 

Package FFe6 | _FFIS2 | FFISI7 | BFOS7 
ach (am) 7.00 1.00 70 127 
Size (mm) sixes | 35xa5 | 40x40 | 40xa0 
TOs a a8 7108 oe 
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Table 6: Vitex-I Device!Package Combinations and Maximum Number of Avallable VOs (Advance Information) 



















































































‘Available VOR 
KEV | KEV | XGAV | CH] XCAV | XCAV | XCAV | XGRV | KGW | XCAV | KRY | KC 

Package | 40 | 80 | 250 | s00 | 1000 | 1500 | 2000 | 3000 | 4000 | 000 | 000 | 10000 

esis | a8 | 92 | 92 

Faves | a8 | 120 | 172 | 12 | 172 

Fase 200 | 264 | 224 

FG676 aa ase | aaa 

Fra96 aa2_| se | ea 

FEISS 720 | a2 | aa | ea | a2a 

FRIST 12 |a,t08 | 7.108 | 7.108 

GSTS Een a 

G72 46] S16 

FSET wa | cee | ce | com | cea | cam 

‘Notes 


1. Alevioes na partculr package are pn-ou stp) compat. Inaction, the FGAS6 and FGATE packages are compete, a2 
fre the FFBQG and FP1 192 packages. 


Virtex-Il Ordering Information 
Vitex dering information is shown in Figura 7 


Example: XC2V1000-5FG456C 


oovte te — Lancome 
Seman no cis 
Se le 

















Number of Pins 
(4,-5.8) 


Package Type 


Figure 7: Virtexl Ordering Information. 


Virtex-Il Data Sheet 
‘The complete Virtexll data sheet can be found on wirw.xinx.com. t contain the following 
modules: 
(S031-1, Vitex 1.5V FPGAs: Ineduction and Ordering information (Module 1 
DSO3-2, Vitexll1.5V FPGAs: Eunetional Description (Module 2) 
DSO1-3, Vitexll1.5V FPGAS: DC and Switching Characteristics (Module 9 
S084, Viexll1.5V FPGAS: Pinout Tables (Module 4 
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You can bet. 
your ASIC on it. 
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Virtex Series FPGAs 


Vinex™1t1 FPGAs ofr you unpeecdent- The Viste EM (Extended Memory) The tga Vinx uly oni of devices 
cd capabiliy and exiiliy, The fest of the faily consns of wo devices that have shat rigs fen 50000 up o one milion 
‘ew Patorm FPGAs, the Viner Scies high RAM-o-logic tation that target lic gtex This fly supports 17 UO 
deers enhanced system memory and specife applications, sich a gigabieper- sandatde and fers 5 V PCI compline, 
lighming fst DSP dhvough + exible TP- second network switches and igh ge as 

‘immersion fabric. Vinextt devices — definition graphics. 
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XC9500 and CoolRunner CPLDs 


From highspeed nerworking to power: 
conscious pormble designs, Xin 
CPLDE give you a complete range of 
value oriented produc 

XCISOO™ — Offers industy leading 
specde, while ging you the xiily 
of an enhanced  customer-proven 
picrlocking. architecture along. with 
extensive IEEE 1149.1 JTAG 
Boundary Scan suppor. 


eaanaee™— Offers the patented Fase 
Zero Power (FZP) design technology, 
combining low power and high spel. 
‘These devices offer 

standby currents of 
fe thn 100 
micros, operating 
currents 50-67% 
lower than eaitonal 
CPLDs, and pinto 
pin speed of 5.0 ns, 


‘= WebPOWERED™ Software Solutions — 
(Offers you the ii vo eager Xin 
CPLD and FPGA product online or on 
the deeop, including 

WebATTER™ — Offers you an online 
Aevice-iing and erluation tool that 
sccepts HDL ABEL, o¢ nes les and 
provides ll reports, simulation modal, 
and programing il, slong with pice 
(quotes. Available to auppoet all Xilinx 
CPLD produces 





“* WoBPACK™ ISE — Offers dowolosdable 
deskop solutions that ale free CPLD 
and FPGA sofware modules for 
ABELIHDL synthesis and simulation, 
device-ning. and JTAG programing, 

‘Through leading performance, free 

Internet based WebPOWERED sofwase, 

and the industry lowest power consump 

Sion, Xie has the sight CPLD and 

FPGA fc every designers need, 


‘See mnnsiincom for mere ifermation, 
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WIV FPGA Configurations | 


*” PRO, 


lin offer» fll range of configu 
tavlon.enetory devios optimized 
for use with Xiline FPGAs. Our 
PROM product lines ate designed 
to mec the me aringent demande 
2 our high-performance FPGAS, 
taking fll advantage of the same 
advanced procesing. technologie 
Tnaddiion, they were developed in 
close cooperation with Xiline 
FPGA designers for opal per 
Secrnance adsl. 


HCIBVO0 — Our inayat sepeo- 
amma Enilypovides a ene 
fick, fast configuration solution 
salable today, and provides 3 come 
ffi method for reprogramming, 
tant socng lange Yan FPGA bi 
tarts, This ily i JTAG ready 
and Boundry-Sean enabled for 
repronalexeobwe, sytem inte 
tgtion, and Mex. 


XC17V00/XC17S00 — Our Low cos 
XCITV and XCI7S families ae an 
eal configuration solution for cous 
seasiive applications. XCI7V 
PROMe ae pirconspable with our 
XCIBV family wo allow for 2 cose 
reduction mignon path as your 
production yolumes increase. The 
XCI7S family is specially designed 
to provide + low cost, integrated 
teltion foe our Sptan Fas of 
FPGAs 
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<Q QML-Certified FPGAs and PROMs 


‘The Xing QPso™ faily of radiation 
fardened FPGAS and PROM ate finding 
nesin any new eine and pce appl 
‘asons Bodh the XQRSOOORL. and XQVR 
‘Vines predic ae being degted ino 
space tyes dhe wll se reconfigurable 
technology, Numerous communication and 
(GPS sale, space probes and shure mis- 
Sone areincided on the going bof pro 
ame that wil be Dying these devices, 


GA Product 





“The Vitex QPro family of high elisbili- 
ty product is experiencing a high degsee 
of success in the defense maker. At 
Aesigners indie mote and more dificult 
te find components suitable forthe han 
cvinonments seen by defense systems, 
they are discovering that they eat incon 
porate the function of obsolete pat ita 
Vinee QPeo products. This has the added 
fong term advantage of significantly 
reducing the eau of Furute equal 


tions, Because thee systems can resin 
consistent form, fi, and. function 
through the se of Virtex QPro FPGAS. 
‘This cannot be achieved with cosy and 
inflexible ASICs o custom logic 

Pleate visit wwwsiline-com/products! 
hiel_ qm on forall the ee infrmation 
shout these products, including some new 
‘pplictons notes 
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Xilinx Intellectual Property Solutions tremelSI? 


The Most Comprehensive and Highest 
(uaity Solution in the PLD Industry 


‘The Xin Inellecsl Propeny Solutions 
Divison offs the bet elecion of 
Invllectal Propeny solutions foe wide 
sary of industries and spplicions Xie 
Smare1P™ Technlogy deve high per 
formance, Beli and predicaby, with 
pinzed cons dat give you both reduc 
et and fer ie to make. 


LagCORE™ Products — More dan 40 
LogCORE produc, such a parametin 
she DSP balding blacks nd memany com, 
ae incded with the Xiline CORE 
Generator setae which ia conaponet 
of your Kline Foundation Series™ or 
‘Alliance Srie™ sofware LagiCORE prod 
ues, ach a4 PCL PCIX, Reed Slomen, 
ted ether advanced fanaion corey are 
separately lensed and avaiable on che 
TP Center webaite 


‘MicnaCORE™ Prods — A cooper pro 
am with chin pry TP supplies who al 
ed support dt coe ely wih Xie 
fastoness, AlinceCORE produce must 
tec ceria that ene they deve vale 
aed performance in aX device 


ary, tence reeace designs 0 por 
ide fully factional, modardeigas that 
‘fer considerable developmen tine eng. 
PERIS™ Petar Progr — ‘The worldwide 
XPERTS Program provides more thas 70 
commen cried in delivering nirley 
system dag for the Xi ater, 
Including PCI daigas, new dsign method 
loge. and spsem lel des log wih 
IPensonsizaton snd negation. 

IP Debvery Teele — The %iinx CORE 
Genertr™ tool enables etloging and 
eration of pared cores tae ate 
high peformance, price and inept 
cl with our temleel design ease tole 
‘The cores ae provided in VHDL and 
‘Verilog™ behavioral description gages. 


Sone 91 


The I Cater Internet Porte — This website yu gtll che ational FPGA bene: 


roids act to the let Logi CORE and 
AlianceCORE products and reference 


= RAMnved FPGA technology, fr fst 


digs via the Sota Seurch™ engine You “teat vgn charges 
fan exly find the IP thie you need at Fat ime wy matt, wo give you a com- 
‘womeilineconipentet, Advanced func pie sdranage 


tion core at arable fr TP eatarion and 
‘an be purchase from the IP Cente, 


+ Feld upgradable ayes (ating 
IAL?) for exendad produc ilagele 


orgie yh ee 
pega eerstaysiliee, Oat alistaoyebe 
palioetmsiaieyie  Upateedteapa lens, 


cage your TP with simubton model, s 
‘Soba and PDF or HIM fen Then, PS? sn flows and 





jorcan calagand an yourtPaingaee - Unique constrnediven Fier 
CORE Geneon Genestog fr performance 
‘The REALPG/PCHK 64/66 Cores — Xilinx * sei 

complete solutions offer the performance, Power etimanor tol (power for very 
‘compliance, and Alby needed by 9e- low-power DSP implementations 
tenet ive igh Bandwihseie- —- Elyen opin DSP alone 


‘ment, Paramatcizable PCUPCLX cons, 
‘elrence deg. potryping boss lace 


(cor) dat cut develope tine by 
weeks 


tion and Kins FCUPCL XPERTS, com 


lined witha pven dign and aranead —~ New DSP femures adel wo the 
timing mate Minx PCUPCLX te lower ChipSope ILA wal pil rela 
tec eon the mae, Hart ging dine 


Kix XomeDSP™ Sltien— Our cx-_* Xtreme Peformance —Table | hse 
sive FPGA parsenhip with The the aang peirmancs you can acer 
‘MathWorks enable you to create complex, with Xi XtemeDSP 

igh prance DSP dei in ar 


cevironment with 


ad i pre of 
2 complete ser of 
cues for higheper- 
Toumance, lowcost 
DSP. implementa 
tion tha provide: 
Xtreme 
= Dissbuted DSP 
resources (uch at 
Took up bls, p> 
ites, mules, 
memory and ey. 
mented routing 
allow optimized 
implementation of 
algorichne Pls, 


‘Table 1 -Extrome Performance 





mane | 


Funetion Processor Core | WP 





‘MACs por second 
-Muliply and accumulate | 8.8 Bilion 
axe-bit 








TR Filter 
lieing r7msps | 150 MSPS 


“tb-itdata/cooficionts | @11GHz | @180 MHz 








FT 








1024 point, complox data | 77s tus 
= W6-bitroal and @a00MHe | @ 40 Mie 
Imaginary comp. 
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Software Solutions version 3 Development Systems Quick Reference Guide 


“Xin development pts ve you the spec you necd, Wath dhe inl lease of eu enn 3 slain, Xilinx plce-and- toute mes are at 
fase a8 two miner for ut 200,000-gate XC2S200 Spartn™-HI device, and 30 minute for our one-milion-gxte, 
yaemlord XCVIOODE Vinex™E device. ‘That makes Xilinx development ayers the fet in the industry for the design of 
ropurabl gi devices (PLD). 

‘And with the push of 2 buon our tiningdrven tole are cresing digas that support UO speo in ccs: of 800 Mbps and 
‘eral dock Buen in exes of 300 ME 

“The newest devs inthe Vitex si the Vine I Fay ar fly suppor by the Xin development systans, Avance design sind 
ing nla ond icrerental ign, ow andar we nthe desing of Vinee I FPGA 

Xilinx delop design sohions combine powerful echnology with an easy co use incfice vo help you achieve the bet 
posible designs within your project schedule, regardless of your experience level. For mote information on any Xiine 
product, vse waailine com 


Abaca Series™ Stns: 
“The Alliance Series solutione contain powerful open ayitems implernenation cols that ae enginceted vo plug and 
play within your exsing design low. This combination of adraioad anus delves high performance rene ot che 
toughest design. 


Minx Foundation Series™ SE Sltions: 
‘The Xing Foundation Ineal Sys Envionmene (SE) i ur nex greration, complete. ray-sowe digs eine 

Treat, opsnzed wo dle the bn ofan HDL metho. Foundation IE packed with aaced technolo nad 
‘on to Xie Allan desig ene tools, hdping you ing your product wo mate fate 


Xiline Web-based design solutions give you the bility to engage india design actives online using Xiline application serves, ot 
dovnload derign and implementation sofware module for we in your own design envionment. Thee applications include: 


. Webern: 
Web Corer T= VSSFTER ise Whe design halls oi ord ign O™ 
Web. seit CPLDs and CoolRunner seis CPLDs 


Webrncr™ se: 
‘The WebPACK ISE is 2 collection offre downloadable software modules, nclaling ABEL v7.3, VHDL, and 
Vers yas, dig implementation tons and devie programming salwate. 





\WeRPACK ISE now includes support forall Kili CPLD families (C9500 srcs and CoolRunner seria) and 
the entire Spartanll FPGA family aswell at che 300,000-systm-gate Vitex XCV300E FPGA. 


WebFITTER URL: 
-wowaxilins.com/sepresso/webfiterhtm 


WebPACK ISE URL: 
-wow.zlins.com/sxpresso/webpack hem 


wv Y we + 


tnd ‘soe 11 








Version 3 Development Systems 


‘so 01 


Feature Comparison Guide 
‘vg LA FOL 
Sut iopan Er 

Tig a 
‘ai Os 





















‘opted Lge a CHSSepe LA) 
‘Si Tig Ae 








Ee 

re igen nob 
Cana Oprten 
Tig poe 

Da ook 10g 
Tin ive Paces Fol 
gee Paewan ase 
Pret ti 




















‘i, eg 












Sherine 
Device Comparison Guide 

TWAAPACKISE 
a 
‘ivieeztoniy | Vewcerontyaptxcrce | Vee EXEVCedy spear 
‘tviearonay” | Aint omy Ween oy ‘Moana Stet 
itamosear | Aor ‘isn soe canta 
occu | Atxcamer anconet 
poeta | Abxcamodranec SeADDA wc 
cam mnxcawo anon 
es re nem 











. 
Xilinx Global Services 


Extend your technical capabilities and 
accelerate your tie eo maker with Xilinx 
Global Services. Our porto of ede 
sion, support, and design services, along 
‘wih our award-winning website (ape 
poreilincom), will gve you the expert 
belp you need rosy shead of your cor 
peton and be the Bat o marker withthe 
from efficent and com eftive designe. 
We can reduce your learning curve, spel 
tas yu design ee junpatar your prc 
tet development cele, and get your prod- 
‘orto mates Eater than ever before 
cation Services 
‘Move to dhe hea ofthe lass 

Eline Eduestion Services 

beep your technical ll 


wcrc SD. A broad age of 
SE teas ae arlable for 

designs ofl lev, om the nove 

‘he mow experienced. Hendon easing 

dls ed by inarucon who are ep 

coca daignes themselves se conducted 

the Kiln: edgar in Son Jos ad 

2 other see worldwide chroughout the 

st The anes cover wide range of wp 

Fe including 

+ Using coe 

+ Using high eve! dig guages 

+ Syme and configuion design ines 

+ Migation fm ASIC w FPGA. 

sepprtstexcon 

Rowdee at yout Bngrpe 

Supporslingcom tour 

colin sola for ae 

ing your design ames 

He, youl nd 

+ Our Anoers Dubie which coming 
‘moe than 4.00 proven design solutns 

+ Problem Scher 1 elp ou toubeshooe 
device configu, sofware ines 
Sion, and JTAG ius 
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‘Discusion forums that let you. share 
eas and question with ther designer, 
“Al suppor: intesfce chat alls you 
‘o easly submit problem, and ean get 
youranower quickly 
Supporsitin.com is alway arable eo 
yous 24 hours day 
Sapprt Serves 
Experts on Call 
(Our Gold and Platinum Technic Services 
impeove your productivity and scoderte 
yous design proces: by reducing your 
eign and ctoublehootng cine: Ae a 
Platinum customer, you recive access 0.4 
dedicated llfee number (in North 
‘America only) 50 you ean gee quick ai 
tance with any daign problem: you have 
fine peiorey to ote dedicated eam of 
tilled senioe application engineers - the 
thatthe busines. You alo ger ten eh 
ction ered for Xine waning courses to 
Improve your sil. As 2 Gold customer, 
you recive our standard lvl of servis, t 


Senior Application Engineers 





ne huge Wh te ium or Gal 
fave eee piece 
See ene 
Petictsptne ton: 
Frck ecg 
Dad ae 
tava Pj Tam 
Wh Xi Dig Sie 
Be poses ce et nige 
cern To dais etn 
EES ete eck one 
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Paatoee eee 
pr il fon eho 
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(eters cles it 
fant east al eee 
See The ole Dui Sve tan 
eee 
SLES leant 
pepe 


See snassupportsilins.com fr 
tere daformation on al efor services 





Dedicated Tl. Free Number 





Proactive Status Updates 





Priority Case Resolution 





Ton Education Credits 


alalalals 





‘Service Packs and Software Updates 





‘Application Engineer/Customer Ratio 











‘2XGold vel | Standard 











“Applian Nth America Only 
Gol these el of ree re 
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faa PLAS. Wc your ne wis 
CEM UNMET saion te igh taser 
‘sh he nds uot nigue CPLD~ the 
(CootRuner” XPLAS family fom Xiin. Tink of the 
anges alba sty power (100A, teaabe 
erase (p= 502: fey = 200 ME) small fom 
factor ck. and fal reopens ats 
ool i where the indy sing 





Extended batiery life without asleep mode 
“The CoolRunner fail runs at 1/1000 the standby 
power of any competitive product. You'l enjoy extended 





ner fe with ou Fast Ze0 
PowertFZP") technolo, supertow henna 
mission and a design that is always active because 
(CoolRunner doesn't ned sleep mode. 


Supported by FREE WebPOWERED software 
‘The CoolRunnner XPLAS family is uly supported bythe 
Indasuyleading, completely web hosted design envionment 
\WeBFITTER®, oc by downloading a fice copy of WeNPACK’ 

“alk wo your lca Xing distbutor today visit 
swwwxitinx.comler3htm for ore infrmstion onthe 
coolest CPLD ever 
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THE PLATFORM FOR 
POWERFUL SOLUTIONS. 





THE FIRST PLATFORM FPGA 


Its here. The ne generation ofthe mbt remarkable programmable 


logic device evr introduced: the Vitex FPGA, 
‘The frst embodiment ofthe Platform FPGA, the Vitex sla: 
tion i the ultimate system design plat, delivering Systeni0 
interfaces ta bridge emerging standards and address al aects of 
_ystem connectivity. For the a time nthe industry, desma fang 
the challenges of signal inteatity, system timing, EM! issues and 


design secuity havea programmable platform tat heralds anew era 





In high pertrmance desions 

The world’s first Digitally Contraied Impedance 
Technology {XCITE") dramatically simplifies board design and 
‘maximizes system perfomance. P Immersion’ aritecture enables 
easy integration of hard and sf IP XtremeDSP delivers over €00 
billion MACSs of precessing power. Unique Digital Clack Managers 
allow unparaliles levels of fenibiliy in high-speed customized 
lock design 

Watch for more onthe Patorm FPGA... where the sytem 


design wot is ging 
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